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A New Thrust Bearing. 


In our description of the Currier & Snyder 
drill press, in our issue of Sept. 22d, we stated’ 
that the spindle was provided with the 
3rownell anti-friction roller bearing. At 
that time we were not able to give particulars 
regarding the construction of this bearing, 
bul are now enabled to do so. 

Fig. 1 shows its application to the spindie 
of adrill press, and Figs. 2 and 3, as con- 
structed for a thrust bearing for a propeller 
shaft. Referring to Fig. 1, it will be seen 
that it consists of three conical rollers work- 
ing upon equi-distant radial studs, these studs 
being driven into a triangular shaped piece, 
which keeps them in their proper relative 
positions. Above and below the rollers are 
placed beveled track rings, one of which 
turns with the spindle, while the other is at- 
tached to the sleeve. Enclosing the whole is 
a case so arranged as to catch and retain the 
oil which passes down through the sleeve, so 
that the rollers and track rings run in oil. 
Where a number of conical rollers greater 
than three are used for a bearing of this kind, 
there is considerable difficulty in securing a 
uniform bearing on all the rollers, because it 
is not easy to make and maintain the rolls all 
of precisely the same size; or, if made and 
kept of the same size, a uniform bearing may 
not be secured, on account of the difficulty of 
keeping all the rolls at exactly the same dis- 
tance from the center of motion. 

The distinguishing feature of this bearing 
is the employment of three rolls. only, and 
arranging them so that they will adjust them- 
selves in use so as to distribute the pressure 
equally between the rollers. The triangular 

piece in which the roller studs are fixed is 
somewhat smaller outside than the case in 
which it turns, and the inner ends of the 
rollers do not quite reach the shaft; this 
leaves the rollers and triangle free to move 
one way or the other, which they will do un- 
lil the pressure is equally distributed upon 
the rollers. 

Supposing, for instance, that one of the 
rollers has been made, or has worn smaller 
than the other two, then if they are equi- 
distant from the center, of course the small 
one will take none of the bearing, and it 
will fall entirely upon the other two. 
But by giving the triangle room to adjust 
itself, it will be seen that as soon as the 
ollers begin to travel around between the 
ings, the two larger ones will be forced 
uit further from the center by the press- 

e, and by their moving outwards the 
tall one is drawn inwards until it comes 
to a bearing equal to that of each of the 

ther two. <A similar action would take 
lace if one of the rollers were larger than 


L 


(he other two. A moment’s consideration 
| show that this action could not take 
ice if four rollers were used, or in fact 

vith any even number of rollers, while 
ith any uneven number, other than three, 

'here would be no assurance of a bearing on 
ore than three of them, and these three 
ld rarely be equi-distant from each 

ther. Of course the cone surfaces are made 
such an angle, and the rolls arranged 

'o rup at such a distance from the 
nier, that all the lines converge 
the center of motion, and thus there 
no other than rolling friction, except 

hat of the rollers upon their studs, 
hich is very slight. Various modifica- 

ions in size and arrangement of the parts 
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| are made, as required 
| by the conditions of 


case, and the bearing 
can be applied at any 
point along a shaft, 
or at a distance from 
either end; for in- 
stance, an upright 
water wheel shaft may 
be suspended from a 
bearing placed on the 
floor above, or a mill 
stone may be support- 
ed in like manner. 

In Fig. 2 it is seen 
that there are two sets 
of rollers, which is, of 
course, necessary on 
propeller shafts. 
There is a square 
groove turned in the 
shaft, into which the 
collar seen in the 
center is clamped, it 
being made in two 
pieces for the pur- 
pose. This collar has 
a flange on each side, 
against which rest the 
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two inner beveled 
track rings. The 
outside rings rest 
against cast flange 
pieces, one of which is 
shown partly in sec- 
tion, and which en- 
circle the shaft, being 
held in position by 
the yokes through 
which the large bolts 
pass to the bed of the 
engine. The bearing 
between these flange 
pieces and the yokes 
is round, as shown, 
so that the parts can 
not be cramped by 
unequal tightening of 
the nuts on the bolts. 
The nuts also rest on 
spherical washers, for 
the same object. Be- 
tween the two flange 
pieces there is a case, 
made in two parts, 
and held in place by 
the four bolts passing 
through the lugs. 
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OFFICE, NEw York, AS SECOND CLAss MATTER. 
This case is made sufficiently tight to hold 
oil, so that the parts are kept thoroughly 
well oiled. The small bolts passing from 
one yoke to the other, having spiral springs at 
one end, are intended to keep the parts up 
together, and prevent any rattling, which 
might occur without them, since the thrust 
is of course upon only one set of rollers ata 
time. 

The adjustable studs under the side bolts 
(Fig. 3) are for the purpose of resisting the 
tendency to turn with the shaft. The invent- 
or, Mr. G. L. Brownell, of Worcester, Mass., 
devised it for use upon machines of which he 
is the builder, and it has been in use on them 
upwards of four years, reducing the friction 
of thrust bearings in some cases 75 per cent., 
while the wear seems to be imperceptible. 
They are made of all sizes to order by the 
inventor as above, or he will grant rights 
under the patent. 
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Anatomy in the Machine Shop. 





By T. P. FARMER. 


During a recent pleasure trip I visited many 
machine shops and factories, and, while wit- 
nessing some of the new and wonderful im- 
provements that help to build the great monu- 
ment which marks this age of progress, my 
attention was drawn to several incidents 
equally monumental in their absurdity; and 
the thought has occurred to me whether 
knowledge acquired through a mirthful spirit 
is not sometimes more penetrating than when 
viewed from a serious standpoint. 

I was invited to examine a machine which, 
,if ever completed, is destined to make a stir 
in the mechanical world, and which evinces a 
remarkable skill and ability inits construction, 
but for a blunder ; and thereby hangs a tale. 
The inventor, a thoroughly practical man, a 
profound thinker, after months of study, 
with drawings constantly before him, has 
made a blunder so apparent that any machin- 
ist would observe it ata glance. This machine 
is large and peculiar in design, and when 
in motion is operated by a set of levers, 
which keep both hands of the attendant 
constantly employed. Now one of these 
levers is so situated that it is far beyond 
arms’ reach, and the operator has to im 
provise means to get at it; as he cannot 
disengage both hands at the same time, it 
is impossible for him to walk around the 
machine, and any stationary cross-rod 
would interfere with the working of other 
parts; in fact, there seems no possible 
way out of the difficulty, except through 
an entire reconstruction. Being an old 
friend of the inventor, the machine was 
shown to me, with, perhaps, a vague hope 
of a suggestion, or, possibly, that I might 
condole with him in his misfortune ; but 
upon seeing a large monkey-wrench used 
to facilitate that distant lever, and inquir 
ing if it constituted a part of the invention, 
all expectations of suggestions or condol 
ence vanished, and he forthwith explained, 
in a manner peculiar to himself, what 
he considered the true cause of his mis 
take. ‘* If,” said he, ‘* Lhad given a little 
more attention to the study of anatomy, 
and a little less to mechanies, that thing 
would never have happened.” Yes, if he 
had stopped to consider that the average 
man’s arm is less than thirty inches in 
length, instead of over forty, he would 
have saved time, money, and annoyance, 































































































In the regular line of machine shop tools 
of modern construction, the matter of con- 


venience in their manipulation seems to have | 
not | 


but this is 
always the case with machines designed for 


nearly reached perfection ; 


special purposes, and it is surprising to wit- 
ness the awkward positions in which a man 
is sometimes obliged to place himself in his 
endeavors to operate them, Now, perhaps, 
if a little more attention could be given to 
the anatomy of the human form, much of 
this trouble might be avoided, for it is cer- 
tainly more easy to build a machine that will 
conform to the man, than it is for the man to 
conform to some of the monstrosities called 
special machines, and with the possibility of 
becoming, in time, a monstrosity himself. If 
the designer would but consider the limits 
which nature intended the arm to reach, the 
back to bend, or the leg to be lifted, he would 
certainly be appreciated for his humane en- 
deavors. If he would also bear in mind the 
average stature of men, and in the construc- 
tion of his machines maintain average dis- 
tances, paying special regard to height, he 
would confer a favor upon all. 

In another shop I was greatly amused in 
witnessing the odd antics of a boy who was 
attending a punching press of unique pattern ; 
it being operated by a treadle, the traverse or 
dip being so long, and the recoil so great, as 
to nearly drive the boy’s knee into his chin 
at each performance. One who can tend that 
machine for any length of time—be he man 
or boy—deserves to be classed among the 
martyrs, for it must certainly be very injuri- 
ous, to say the least ; and here is another in- 
stance where a little study of anatomy would 
have been of value. 

Beauty important 
feature to be considered when constructing 


of design is another 


It is the handsome furni- 
ture that helps to make the handsome parlor, 


special machines. 


and it is the attractive machinery that gives 
attractiveness to the shop ; at the same time it 
should be remembered that superfluous pro 
jections, and embellishment in patterns can 
never compete with simple compactness and 
solidity. 

Another amusing exhibit was a three-legged 
machine, having a triangular or three cor- 
nered bed-plate, said corners apparently hav- 
ing no other office to fill than to knock the 
knuckles or puncture the abdomen of those 
who come in contact with them. In answer 
to my inquiry, ‘‘ Why not have the corners 
round, or the table itself round, for that mat- 
ter ?” ‘‘Symmetry,” I was informed, ‘‘ has to 
to be preserved.” Symmetry, indeed ! there 
was nothing symmetrical about it. 

I have always been a strong advocate of the 
‘‘line of beauty.” I hate to see an angle 

where there can be a curve, and never fail to 
mention it ; in fact, I almost believe that cut- 
ting tools and wits are the only two things 
essential to have sharp in the machine shop. 
Now there is the same feeling experienced 
- in noticing the general appearance of a ma- 
chine that there is in noticing people, or ani- 
mals, Our attention is quickly attracted by 
a fine form, or a handsome face, and we have 
a natural abhorrence of deformity ; we ridi- 
cule or pity the horse made up of angles, and 
admire the one having well-rounded lines. 
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and rust to begin. Now, this particular ma 
| chine of peaks and points I refer to, though 
perfect in the performance of its functions, 
was, in appearance, the maximum of ugli- 
ness and the minimum of taste. I will admit 
there are exceptions to all rules, and the men- 


| 


tion of curves recalls to memory an incident 
which occurred in my early experience. I 
was employed to design a pedestal for a 
small machine, and requested to make it as 
symmetrical and graceful in appearance as | 
knew how. It was composed entirely of 
curves, oval flutes, and so on, there being 
When 


the drawing was shown to the party for whom 


neither angle nor flat surface upon it. 


it was made, he objected to the top ring in 
the horizontal fluting, insisting that it should 
be flat, to correspond and come flush with the 
bed of the machine. 
patiate on the beauty of curves as compared 
with straight lines ; he took off his hat, and 
with a most polite bow, said: ‘‘ Sir, I thank 
you for your compliment, it is the first I ever 
received.” 


I at once began to ex- 


He was bow-legged. 

In summing up the points along the line of 
observation, [am more than ever convinced 
that pleasant surroundings have much to do 


ITEM. 


in producing good results. Attractiveness, 
cleanliness, and conveniency, are important 
factors conducive to health and happiness in 
It is only from the 
that 


No one can be 


all shops and factories. 
healthful, contented man, 
right to expect good work. 
happy or retain his health who is obliged to 
operate the ill-designed, back-breaking ma- 
chinery in some of the filthy places I call 
to mind ; but thanks to progress, such ma- 


we have a 


chines and shops are a long way in the mi- 
nority, and let us hope the time is not far dis- 
tant when they will disappear entirely. 

If I had the ruling of affairs | would have 
the workshop as attractive as the flowers of 
June—as enticing as the fruits at the ‘“‘ Har 
vest Feast ;”’ I would have the tools as con- 
venient as the ‘* Magician’s Wand,” and the 
‘Cup of Knowledge” more fascinating and 
exhilarating than the winecup. Work should 
be a pastime—the workman’s life like unto 
one long holiday. 
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A Class in the Theory and Practice of 
Steam Engineering. 





We frequently hear such expressions as 
‘* That’s a handsome machine,” or ‘‘ That’s an 
awkward looking thing.” There 
thing in the general appearance or outline 


is some- 


that is either winning or repulsive, as the case 
may be, and we speak of it almost before we 
think. We do not question the merits of the 
machine, but in the case of the awkward one 
we are apt to wonder if it could not be equally | 
as good, and still be handsome; and nine 


times out of ten (when conditions will admit), 


by rounding off a few corners, and substitut- 
ing curves for angles, it could be. 

‘* Handsome is that handsome does,” is the 
saying ; and in one sense it may be true ; but 
if we can have a machine that really is hand- 
some, and at the same time embraces all the 
essential features, Why not have it so? 

In designing standards, bases, pillars, ta- 
bles, or bed-plates for machines, sharp corners 
and acute angles should be avoided as much 
as possible; they seldom add to strength, 
never to beauty, are always in the way, and 
are the first places for the paint to wear off 


< 


|shops and boiler shops. 


recognized as a remarkably good one. 


will 
be started at the Young Men’s Institute, New 
York, beginning Wednesday evening, Nov. 
14th, and continuing Wednesday and Friday 


An evening class in steam engineering 


evenings, from 8 to 10 o’clock, until April 


29th. 
tion in the construction and care of engines 
and boilers, and such instruction as will en 


It is proposed to give general instruc- 


able engineers to pass the examination for 
license. Engineers and firemen will be ad- 
mitted; also those employed in 
The 
William H. Weightman, M. E., 


machine 
services of 


have been 


secured as instructor, a selection that will be 


We 
presume that any information desired by 


those wishing to join this class can be had at 
any of the rooms of the Young Men’s Chris- 
tian Association in the city. 


Glass drip cups for line shaft hangers are 


made in England, and are said to possess 
some advantages over the iron ones, 
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steam ; and that at the end of 
the cylinder and clearance space are filled 


any additional allowances, 
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Notes on the Expansion of Steam. 





By Ricnarp H. Bug. 
TWELFTH PAPER. 


Table D contains the general formulas for 
finding the degree of superheat which must 
be tmparted to steam, in order that there may 
be no condensation within the cylinder of an 
engine, either on account of the work of ,ex- 
pansion or by radiation, conduction, etc. 
results calculated 
from these formulas, for the various assumed 
few 
symbols are used in these formulas, which 


The table also shows the 
cases of cut-off already considered. <A 


have been explained in former articles, viz.: 
1 , 
R the real cut-off 
t 


m, the mean pressure up to point of cut- 
off. 

U, the mean pressure during expansion. 

(7), the temperature of saturated steam at 
initial pressure, and the values of these 
quantities are taken from preceding tables. 
As already remarked, it is supposed that the 
expansion takes place in precisely the same 


FORMULA. 


SYMBOL. 
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what rare, but a few results suitable for 
parison with the theoretical figures are 
sented in Table F ; and indicate, as far as 
go, that the theoretical results are not un 
favorable to the superheated steam. 
experiments recorded inthis table were ; 
with a small engine whose condition 
proportions were not such as to produc: 
highest economy, and the effective pow 
the engine was not measured. Possibly s 
of the readers of this article may be ab] 
furnish additional experimental data. 

The eighty-six formulas presented in 
tables of this series of articles cover mos 
the conditions under which simple eng 
are operated, and being general in their c] 
acter, are applicable to all assumed cor 
tions, witha single exception, which will 
noted hereafter. The results calculated fr. 
with assumed conditi 
which do not vary materially from th 
found in good practice, will 
guide to the designer and steam user, sho 
ing figures which can safely be guarante: 
or required in preparing the specifications 
an engine. 

The formulas can 


these formulas, 


serve as 


be used for condensi: 


Unjacketed Cylinders —Steam Superheated Sufficiently to Prevent Condensati: 
(Results and General Formulas Specially Applicable to these Conditions.) 


Pont OF CUT-OFF. 





sx, ' 
ee | % 6 \% 4 1-6 \% 
S. — - _ 
Terminal pressure,-pounds per square inch (r) rene i Zi 70.1 49.1 34.4 26.7 18.7 14.4) 10.7) 78 
a 
Volume of 1 Ib. of steam, cubie feet. Atmospheric pressure (7) or (v) From tables. 6.07 8.49 11.84 15.04 21 02 26.89) 35.56 79 
A r sed 3 Pe Oh Nes Mm .. (0) From tables. — 4.48 4.45 4.41 4.39) 4.388 4.87) 4.386; 80 
Mechanical effect of 1 lb. of steam during expansion, foot Ibs (P) [(v)—(0)] x U x 144 — 18386 58361 66959 73342 91552 104328118161 & 
Units of heat condensed for work, per |b. of steam aecuaes, (p) = 23.8 75.6 86.7 95 119 135 153) 82 
(in 
Total heat, British thermal) Saturated steam..................-. (H) From tables. 1174.3 1167.31160.5 1156 1150 1146) 1142) &: 
units per lb., above 32° -~ Steam superheated to prevent con- 
Fah., of steam at pressure (r)) densation due to work.... ‘i (h) (H)+ (p) — 1198.1 1242.9 1247.2 1251) 1269) 1281} 1295 81 
Temperature, Fah., of superheated steam. including £0° of superheat ({ (h) Ee é 
to prevent condensation due to radiation ; : ae NW 3 1905 0 oo WU -+t | 
{ 4 (375° 39% 185° «490 495° 528°, 540°; 587°! &5 
(20.408 x ¥ > J 
Degrees of superheat, Fahrenheit (S) Wace ( T) 50° 69°. 157 162° 167°. 200° 212°) 259 Py 
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Superheated Sufficiently to Prevent Condensation. 


of the Table Published in AMERICAN MACHINIST, 


(Results Calculated by the General Formulas and Da 
June 30, 1888.) 


POINT OF CuT-OFF. 











ITEM. = © = 

” = i ~ 

i. BE 34 lg lg 14 1-6 lg 1-12 72 

7 
Probable effective horse-power. .-| (FB) 150.6 151.5 | 148.8) 147.5) 150.6; 148.8] 149 8 150.1) 39 
Ponnds of steam used ) Total . ss ais @ 5851 5539-8963 | 3494 | 3328 | 8268 | 3627 3925 1 
hourly, calculated by Per effective | 
piston displacement. horse-power..., (W) | 38.8 36.6) 26.6] 28.7, 22.1] 22 24.2; 26.1) 5% 
i | 


F'.—Per Cent. of Gain by the Use of Superheated Steam in Non- Condensing Engines with Unjacketed Cylinders 
Theoretical and Practical Results. 


THEORETICAL RESULTS. 


Pounds of steam hourly per effective 
horse-power. 


Point of 


Cc ff ; , 

ut-Off. Satu- Super- Differ- Per cent 
rated heated ence, |Of differ- 

steam. steam. . ence. 

Fullstroke. 10.7 38.8 1.9 1.9 

34 39.3 36.6 2.7 ie 

iy 30.3 26.6 3.7 13.9 

le 28.6 23 7 4.9 20.7 

4 28 22.1 5.9 26.7 

1-6 30.2 22 8.2 37.3 

lg 34.9 24.2 10.7 14.2 

1-12 42.2 26.1 16.1 61.4 
manner for superheated as for saturated 


each stroke, 


with saturated steam at the same terminal 


pressure as obtains when saturated steam is 
used in unjacketed cylinders, with this im 
portant difference between the two cases, that 
when superheated steam is used the super 
heat prevents all condensation, so that the 
consumption of steam can be calculated di- 
rectly from the piston displacement without 


The final results 


are given in Table E, the effective horse-power 
and hourly steam consumption being taken 
from a preceding table, and the steam hourly 
per effective horse-power being the quotient 
arising from dividing the second of the fore 
going quantities by the first. 


Experimental data on the use of superheated 


steam in non-condensing engines are some-! gineers. 


PRACTICAL RESULTS, FROM EXPERIMENTS OF 
U.S. Nava Boarp, Boston, 1877. 


Pounds of steam hourly per indicated 
horse-power. 


Point of 


Cc ff , : 
ut-Off Satu Super- Differ- Per cent 
rated heated Pepi af differ 
steam. steam. sai ence. 
69 18.2 85.2 13 37 
16 12.2 31.7 10.5 $3.1 
25 45.8 5.8 9.5 26.6 


engines, under the conditions already a 
sumed, or under other conditions chosen a 
pleasure ; and the effect of attaching a cor 
denser will next be considered, for the sam 
cases Which have already been discussed fi 
non-condensing engines, 
MBS 
Railways in Chili. 
The 


ports that two American engineers are now i! 


Ferro Carril, of Santiago, Chili, r 


that city, representing a powerful America! 
syndicate, and that they have offered to con- 


tract for the construction of the railroads 
which the government intends to build 
Their tenders amount in all to $35,000, 


O00, 


which has been fixed by the government en 


being $5,000,000 more than the valu: 


The tenders of the Batignolles Con 
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sruction Company, and of the French Com- 
mercial Company, for the construction of 
s-veral of the proposed new lines of railway, 
were not accepted. 
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The Sturtevant Automatic Engine. 


We present with this, illustrations showing 
two different views of an automatic engine 
built by B. F. Sturtevant, Boston, Mass. 

Mr. Sturtevant is well known as the manu- 
facturer of the Sturtevant 
blower, and has for many years 
been making engines to meet 
the demands of customers who 
wished engines especially de- 
signed to meet the requirements 
of fandriving. The high speed 
at which blowers must be run, 
and the continuous service re- 
quired of the engine, together 
with the uniformity of speed re- 
quired, present conditions iden- 
tical with those attendant upon 
dynamo driving, so that an en- 
gine especially 
and satisfactory for the one 
purpose, will of course be 
equally so for the other. 

By reference to the illustra- 
tions it will be seen that this en- 
gine is so constructed as to re- 
duce to the minimum the liabil- 
ity to wear out of alignment. 


designed for, 


The engine proper, inclusive 
of the cylinder, is in one Cast- 
ing, and is so designed as to 
produce and maintain a natural, 
positive alignment of all the 
parts, not easily disturbed by 
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the relative motions are such that no leakage 
can possibly take place, except immediately 
after cut-off and during the earlier part of 
the expansion, when the steam chest and 
cylinder pressures are nearly equal; and the 
leakage can take place into the cylinder only 
—never into the exhaust. Of course the 
three-fourths cut-off of the main valve is not 
intended to come into action under ordinary 
since the cut-off will take 
place, under ordinary conditions of economy, 
at less than half stroke. 


circumstances, 





transportation or service, Sim- 
plicity is aimed at by the re- 
duction of moving parts to the 
fewest number possible. 

There is in this engine a main 
and a cut-off valve, driven by 
independent eccentrics, the for- 
mer being a flat 
slide 
valve, having a 


balanced 


fixed movement, 
designed to give 
uniform points of 
and 
uni- 


admission 
cut-off and 
compres: Lil be 
the cut-off , 
by this valve be- 
ing tixed at three- 
fourths of the 
stroke. The pas- 
sages in the main 


form 
sion : 


valve do not ex- 
tend entirely 
through it, as is 
usually the case 


When a riding 
cut-off valve is 
used, but resem- 
ble the exhaust 
Cavities, except 


that they are only 
wide as the 
eam port. 
Within this main 
lve is a cylin- 
ical seat, in 
\ich is a piston 
t-off 


hich 


valve, 
receives 
from 
eccentric, the 


motion 
row of which 
- controlled by a governor of the disk type. 
hus the cut-off valve has such a motion 
ative to that of the valve that it is 
thdrawn just before the beginning of the 


main 


oke, opening the passage through the main 
ilve to the port. Since, at the 
t-off, the two valves are moving in oppo 
te directions, cut-off is very quick, as is 


1own by the indicator cards taken from the | 


ngine, 
The cut-off valve has comparatively little 
‘tion upon its seat, which, together with 
fact that it is subject to no lateral press 
‘e, makes it very durable in service. Then 


[i we 


moment of 


OQ | 
OSG | 
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THE STURTEVAN1 


By means of pressure plates Upon the back 
of the valve, it is balanced, and the 
power required to move it 


main 
reduced to a 
The main valve stem is tubular, 
and provided with a stuffing box at its outer 
end, through which passes the cut-off valve 
jstem, A 
main stem relieves it of wear, and provides 


minimum. 


small crosshead attached to the 
for the maintenance of accurate alignment. 

The governor acts upon the same principle 
as others of its class: has four weights, 
which, together, act to compress two springs. 
The cut-off eccentric is pivoted to the hub of 
‘the governor, and is so connected with the 
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system of weights and springs, that by their 


movement it is swung across the shaft to vary 
the cut-off. Dash pots are used to prevent 
too sudden action of the The 
balance 


rovernor. 
heavy weights, stiff springs; and 
valve combine to make the governor very 
sensitive, and the regulation under varying 
loads is shown by the Moscrop speed indica 
tor to be very close. 


The larger sizes are provided with a fly 
wheel, independent of the governor, and, for 
the purpose of reducing the thickness of the 
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main valve, two cut-off piston valves, placed } 


side by side, are used instead of one. 


The main journals and crank pins are of 


maximum size, to secure strength and mini 


mum pressure per unit of area. The connect 
ing rod has substantial stub ends, and easily 
The 
iron, strongly ribbed, and 


crosshead is of cast 
with 
wedge adjustments for taking up wear. Im 


adjusted boxes. 
provided 


proved oiling arrangements are provided, by 


which all the parts are positively oiled while 


running, the oil cups having adjustable sight 
feeds, and the running parts being provided 
with wipers for distributing the oil. 











“Worthless Patents.” 


A correspondent writes us as follows : 


In your issue for Oct. 6th, I notice an edi 
torial entitled ‘*‘ Worthless Patents,” in which 
it is stated, ‘* Only a small percentage of all 
the patents issued from the United States 
patent oflice have any value.” In ordinary 
business, it is thought a great increase of es 
tablishments in any particular line is pretty 
good evidence that there is profit in it. The 
large number of patents issued, and the con 
stantly increasing number of applications for 
patents, is, on the same basis, evidence that 
It Is a paying enterprise. As 
this is a subject in which I have 
long been interested, I shall be 
grateful if you will state the 
facts upon which you base so 
sweeping a condemnation of the 
system, which permits the issue 
of so large a percentage of 
worthless patents — patents 
which, by their worthlessness, 
amount to frauds upon the 
people. 

We have faith to believe that 
our correspondent has not read 
the editorial in question with 
any great degree of care. There 
is nothing in it, so far as we ean 
see, that can be tortured into a 
“sweeping condemnation of the 
system which permits the issue 
of so large a percentage of 

worthless patents.”” The AMERI 
CAN MAcuinist has always up- 
held the principle that the ob- 
taining of a patent on an inven 
easier, 
But it is a 
fact, for which we attempted an 


tion should be made 


rather than harder. 
apology, that a large majority 
of the patents issued are worth- 
less. If our correspondent will 
examine the patent records for 
the past twenty years, and will 
then take the pains to find out 
how many of the patents issued 
that 
worked to any useful purpose, 


during time have been 
we believe he will agree with 
us in the 
ment of a simple 
fact. 

a small 


state- 


But only 
percent- 
age of ordinary 


business — enter- 
prises are suc- 
cessful. As we 


have before this 
said, there are 
more failures in 
such enterprises 
than there are of 


N ot- 


Withstanding 


patents, 


this, it would be 
better if 
worthless patents 


fewer 
were issued, if 
for nothing else, 
because this well- 
known fact is in 
dustriously used 
by those who are 
opposed lo any 
patent law, or in 
curtail 
ing the rights of 


favor of 


inventors. We 
commend the last 
paragraph of 
‘* Worthless Pat- 
ents” to the con- 
sideration of our 
correspondent, 
2 Ale 
La Semaine des Constructeurs gives the 
following receipt to preserve cast-iron from 
rusting: Clean the casting and wash in dilute 
acid ; when dry, rub the surface with a file 
or metallic brush ; then give it several coats 


of raw petroleum, each being thoroughly 
When the 


last coat is dry, rub well with a stiff ‘ hair” 


dried before the next is applied. 


brush, and 
produced, that will resist a high degree of heat, 
The polish 


may be indefinitely preserved and improved 


a beautiful dull polish will be 
and will not be attacked by rust, 


by the occasional application of a single coat 
of petroleum followed by the brushing, 




















Practical Drawing. 


By J. G. A. MEYER. 
SEVENTY-FIRST PAPER. 

500. ‘The underlying principles of the solu- 
tions of problems relating to the intersection 
of geometrical solids are applicable to the solu- 
tions of a great number of practical prob- 
therefore, a careful perusal of the 
problems relating to the intersection of sur 


lems ; 


faces here given, and those which are to 
follow, will prove to be of great value to ar 
tisans engaged in any of the various mc- 
chanical arts. Indeed, it may be said that 
the advantages derived from the study of 
these problems are twofold ; first, it will aid 
thestudent in becoming proficientin reading 
and making practical drawings, such as are 
used in all first-class manufacturing estab 
True, which come 
under our consideration in these problems 
are of a primary character, yet the principles 
embodied in the projection of these simple 
objects are precisely the same as the principles 
which guide the draftsman in making draw- 
ings of objects having very complicated forms. 
Take for instance the outline given in Fig. 
378 (last paper). This the mechanic will at 
once recognize as a drawing of an elbow, yet 
this outline is nothing else but the projection 
or drawing of two cylindrical surfaces, and 
if we know the principles involved in making 
the drawing of a cylinder in its different 
positions, we will certainly know how to make 
In 


a similar manner many cases in practice could 


lishments. the objects 


a correct working drawing of an elbow. 


be cited, in which the objects having appar- 
ently complicate forms, are nothing else but 
a combination of a number of simple geo 
metrical solids ; and if the principles pertain 
ing tothe projections of geometrical solids are 
understood, then many obstacles in learning 
practical drawing will be removed, as the 
apparent difliculties to be overcome in making 
a working drawing will prove to be delu- 
sions. 

Secondly, a careful study of these prob 
lems will enable the artisan to lay out work. 
Consider, for instance, the method given in 
our last problem for finding the develop 
ment shown in Fig. 380 of a cylindrical 
surface whose projections are given in 
Figs. 878, 379. The boiler maker or the 
tinsmith will follow the same method in 
laying out the sheets for elbows. True, 
in our last problem we have paid no at 
tention to the lap required for riveting 
the pieces together, but this fact does not 
change the mode of procedure in laying out 
a sheet of this kind; in all such and simi 
lar practical problems, we must first find 
the development of the surfaces without 
taking the lap into consideration, and pro 
ceed precisely in the same manner in lay- 
‘ing out the sheet, as we have done in find- 
ing the development of a simple cylindri 
after this has been obtained 
But 
another question will arise, namely : 


cal surface ; 
the lap is then added to it. here 
Will 
for 
cylindrical shells of given thickness be 


the manner of laying out a_ sheet 


changed from the manner of developing a 
evlindrical surface which has no thickness, 
To 


In order 


as represented in the last problem ? 
this we briefly answer, ‘‘ No.” 
to give the reason for our answer we will 
take up the following problem. 
PROBLEM 75. 

OL. Development of cylindrical plates. 

74. Letaba, bs, 
vertical sectional view, and @, b, dy cy a 


Fig, 381, represent a 


plan of a wrought-iron shell whose di 
mensions are given in the two views. It 
is required to find the size of plate for this 
shell before the plate is rolled to the cylin 
drical form. 

In the illustrations the thickness of the 
plate has been purposely exaggerated, to 
enable us to show clearly the lines drawn 
through the center of thicknesses, 

In Fig. 881 we see that the outside di- 





AMERICAN 


so that in finding the size of the plate we will 


be justified in leaving its thickness out of 


our calculation.& It willalso simplify matters 


— 
= 


1 
> 


b. 
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the outside diameter of the shell, we have 
18—14—=17%. We now find the size of plate 
required for a shell 17% inches diameter, and 
proceed as if the plate had no thickness. In 
fact, we have now reduced our practical prob- 
in which the di- 
ameter of the cylinder is given, and whose 
Therefore, we 
have only to find the circumference of a 


lem to a geometrical one, 


surface is to be developed. 


circle whose diameter is 17{ inches. Conse- 
quently we have 

17.875 x 3.1416 - 

15,% inches, which is the length of the plate. 

The breadth of the plate will of course be 

equal to 19 inches, that is, equal to the length 

of the shell. But so far we have not taken 

into account the required lap, which, ac- 

382, is to be 1! inch. This 

lap we simply add 

to the length of 

the plate just 

found, 


15.156 + inches, say 


cording to Fig. 


Outside dia, 18 nce Te 
y hence we 





131141151 161 
a 











have 


155 +14 = 16) 


inches. 


Consequently the 
size of plate re- 
quired for a shell 
shown in Figs. 
381, 382 will be 
16,45 by 19 inches. 

502. 


the 


Fig..381 


i ene 


In laying 








out lines on 








Fig. 885 


lo 160 o_o 


! 


| 








Fig. 386 


Fig. 383 


the plate to which 
it is to be cut, we 
simply draw two 
lines 7 t, 8 uw (Fig. 
383), parallel to 
each other and 19 
On 
the line s ~ we lay 


a, 


inches apart. 
| . . 
YY. off two points ¢ 
- + 
the 
between 


ae ee and w; dis- 
Fig. 3882 
' tance 


| /}! these two points 
é must be equal to 
15,5, that is the 
length of the plate 
without any lap 


required to form 


7 


Yu 100 llo 120) 13u 








Woo lo do No 








ameter of the shell is to be 18 inches and the by assuming that the ends of the plate butt) the shell; through the points ¢ and w= draw 


inner diameter 17% inches ; 
thickness of the plate will be 4 


Our first step will be to simplify our problem, 


consequently the against each other, thereby throwing, 


for 


of an inch. the present, the lap out of consideration. 


Subtracting the thickness of the plate from 


lines perpendicular to sv, cutting the line + 
tin the points lo and Ip, and thus obtain the 
rectangle lo 1p v w, which, as we have already 


center 
RLS 
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seen, is the size of the plate required, pr. 
ded its ends simply butted against each ot! 
To the length of this rectangle we add to « 
end one-half the lap ; thus, draw the lin 
parallel to lo v; the distance between t] 
two lines must be equal to 3 inch (one-half 
lap); and at the other end draw the line 
parallel to Ip w the distance between th 
two lines must also be equal to 2 inch. ‘I 
center of the rivet holes will lie in the lines 
v and 1p w, and the sheet must be cut to { 
linesrs,tu,rt andsu. 

503. Now _ let consider a mom 
whether or not we are justified in subtracti: 
the thickness of the plate from the given 0) 
side diameter of the shell, and making t! 
length of the plate suitable for a cylinder | 
this reduced diameter, as we have done. 
rolling a plate to the required cylindrical for: 
one of its surfaces is stretched or elongate: 


us 


and the other surface is compressed. It 

generally assumed that one surface is elo: 
gated as much as the other surface is com 
pressed, consequently there must be a plan 
in the thickness of the plate which undergo: 
no alteration in length, and this plane must 
according to our assumption, lie in th 
center of the thickness. When the plate i 
rolled to the required form, then this plan 
which undergoes no alteration of length, wil 
be represented by the dotted circumferenc: 
of the circle described through the center ot 
Th 
diameter of this circle will be equal to th: 
line ¢ f, and this line is equa! to the oute: 
diameter, minus the thickness of the plat: 

Now, since the inner surface of the plate wil 
be compressed, and at the same time its oute: 
surface elongated in rolling the plate, it mus! 
be obvious that the length of the plate befor 
it is rolled must be equal to the circumfe: 
ence of a circle whose diameter is equal to th: 
outer diameter of the shell, minus the thick 
ness of the 


the thickness, as shown in Fig. 382. 


sheet. The assumption that, in 
rolling, one side of the plate will be stretch 
edas much as the other side will be com 
pressed may be considered to be true for all 
general boiler work. But when we have ti 
deal with plates of comparatively extrenx 
thickness, the foregoing assumption may nol 
hold quite true, and consequently, when great 
accuracy in workmanship is required 
plates laid out by the method given may 
not be quite satisfactory. This will in no 
wise affect the principles of the method for 
laying out the plate, but it will affect th: 
amount which, in the first place, must be 
deducted from the outer diameter of th 
shell, and the exact amount which should 
be deducted from the outer diameter of 
the shell can only be determined by practi 
cal experience. 

Now suppose that one end of the shell 
represented in Figs. 381, 382 is to be cut 
off as indicated by the line a, 2, Fig. 381, 
and let it be required to lay out a sheet 
suitable for that of the shell 
marked a a, bh. Here then we have a 
problem often met with in practice. In 
deed, cylindrical shells cut to this form 
we find on sloping tanks for locomotives ; 
hence, we may state our problem in the 
following manner : 


portion 


PROBLEM 75a. | 

504, Practical application of Problem 74 

It is required to lay out a plate for a 
cylindrical manhole shell to be placed on 
the sloping part of a locomotive tank. 
The dimensions of this shell are given in 
Fig. 388. Thicknessof sheet, 4 of an inch: 
vertical lap as shown in Fig. 382. , 

Our tirst step will be to make on a 
blackboard a full size drawing of the shell, 
similar in outline to that shown in Fig 
384, from which we can lay out the plate. 
In this drawing the rivet joint and flange 
should not be shown, but simply a_ plain 
outline, as represented in Fig. 384. The 
diameter 13/7 5/ will be, for reasons given 
in Art. 508, equal to 18 — 4 = 17f inehes ; 
the line ¢ 13/7 will be 19 inches long ; and 
the line & 5/ 134 inches long. 
From any point yy, as a center (on the 
line 17 — 1) with a of 
describe a circle. the 


will be 


radius 
Divide 


and 
inches, 


circumference of this circle into any even 


number of equal parts, say sixteen. For the 
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sake of convenience in laying out the plate, 
commence the division of this circumference 
from the center of lap, that is from point 1, 
and mark the points of division, 2, 3, 4, etc. 
Through these points of division draw verti- 
cil lines, cutting the line 7 & (Fig. 384) in the 
| ints 2m, 3m, 4m, etc.; alsocutting the line 
137 52 in the points 2/7, 3/7, 4/7, etc. It should 
be remembered that the lines 2/ 2m, 3/ 38m, 
eic., represent elements, or we may say, rep- 
resent lines drawn on the cylindrical surface. 
Jt should also be remembered, that since the 
points 4 and 6 (Fig. 385) lie in one vertical 
line, the line 4/ 4m represents two elements in 
the cylindrical surface; and for similar 
reasons, all the vertical lines in Fig. 384, ex- 
cepting the lines 5/ #4, 13/7, represent two 
clements. 

We are now ready to lay out the plate. On 
it (Fig. 383), draw the line r¢ ; and on this line 
lay off two points lo, 1p ; the distance between 
these points must be equal to the circumfer- 
ence of the circle shown in Fig. 385, namely 
17.875 x 3.1416 = 15,4 inches. Divide this 
distance into sixteen equal parts ; 
say, into the same number of parts as spaced 
off in the circumference (Fig. 385). Mark the 
points of division (Fig. 383), 20, 80, 4a, etc., 
und through these points draw lines perpen- 
dicular to r t. Now make the length of the 
line 10 1” equal to the length of the line 17 1m 
(Fig. 384), the line 20 2” equal to 2/2m, and 
so on until the length of the line 50 5” has been 
laid off. The length of the line 60 6” must 
be equal to the length of the line 4/ 4 ; %o 
7 equal to 3/ 8m, and so 
on in rotation until the 
line 180 137 has been laid 
off. The line 140 14” 
must be equal to 14/ 
14m; 150 15x” equal to 
157 15m, and so on until 
the line 1p 1n has been 
reached, which is again 
made equal to 171. Join 
the points Ln, 27, 37, ete., 


by a curve, then this 
curve and the straight 


lines lo 1p, lo In, and 
lp 1n would be the 
houndary lines of the 
plate, if there had been 
no lap; but since Fig. 
388 calls for lap we must 
now add it to the outline 
just found in Fig. 383. 
Now, since the vertical 
lap is to be 14 inches, 
draw the line 7 s parallel 
to lo in ; the distance be- 
tween lines 
must be equal to 3 inch. 
Also draw the line ¢ ~ parallel to Ip 1x ; 
the distance between lines must 
again be equal to % inch. We 
add the flange, which is to be 

Hence from the points 17, 2”, 3x, 


these two 


these 


now 2 


inches. 


cte., as centers, and with a radius of 2 inches, 


describe short ares, as indicated at .7,, 2, 


then draw the curve ss, “7, 7 tangent to these 
short ares, cutting the lines 7s, ¢ “in the 


Mark off the 
the rivet the lo In, 
and cut the plate to the lines 7s, tv, rt 


points as shown. 


holes on lines Ip In; 
and 
the curve 8 &, @, @. 

If the center of the vertical rivet joint had 
been at the point 5 (Fig. 385), then the devel 
opment of the plate (without lap) would 
have appeared as shown in Fig. 3886. And 
lastly, if the center of the joint had been at 
the point 13, then the development of the 
plate would have appeared as shown in Fig. 
387. The numbers prefixed to letters on the 


lines in Figs. 383, 386, 387, indicate that these | 


lines represent the lines supposed to be drawn 
on the cylindrical surface, similarly num- 
bered in Fig. 385; this will enable the stu 
dent to follow the construction easily. 

Comparing the construction in the present 
problem with that in Problem 75, it’ will 
be seen that the constructions are identical, 
yet in the former we have developed a plate 
of given thickness, and in the latter we have 
developed a geometrical surface, that is, a 
surface having no thickness. 

Directions.—In space marked Prob, 75, draw 
the development of a manhole shell, whose di 


mensions are given in Fig, 888, Use *in, scale, 


that is to 


must | 


centers of 
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A New Emery Wheel Dresser. 


Experienced emery wheel users fully ap- 
preciate the value of a tool which can be 
kept always at hand, and can be applied to 
the wheel at any moment, either to make it 
true or to remove the effects of a glaze. It 
is with the object of supplying such a tool 
that the Norton Emery Wheel Co., Worces- 
ter, Mass., have placed upon the market the 
tool which we illustrate herewith. 

The cutters are corrugated, and made in 
such a shape that they can be used until 
worn down nearly tothe hub. They are cast 
of a composition specially adapted to the 
purpose, which renders them very tough and 
durable, and run on asteel pin which is easily 
removed and readjusted when. new cutters 
are required. As the cut shows, the entire 
tool is so designed as to be neat and service- 
able, and we have no doubt will meet with a 
favorable reception by emery wheel users. 


——- 


A Duluth man proposes to cheapen the | 
transportation of grain to Europe, by enclos- 
ing it in cigar-shaped cylinders of steel, 
which are to be filled with wheat at Duluth, 
sealed up, and towed through the lakes to 

3uffalo, and from there, via the Erie canal 
and Hudson river, to New York, where an 
ocean-going steamer will take a large raft of 
them in tow, and pull them across the big 
ferry. It is thought to be practicable, and | 
that it will be much cheaper than by railroads, 
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|canal boats, and steamships, with the neces- 


sary transfer and elevator charges. 
ape 
Steam Pump Practice. 


By Hrram R. Jones. 





If a suction pipe is obstructed ; too small or 
too long, the pump will be ‘‘ starved,” so to 
speak, and if the velocity of the plunger is 
greater than the inflowing water, there will 
be a partial vacuum formed between them, 
and on its return stroke the plunger will 
strike the advancing water with great vio- 
lence, producing a severe shock and strain on 
the valves and joints of the pump and pipes 

A partial remedy for this evil is to puta 
large air chamber on the suction pipe near 
the purnp. This will make an elastic cushion 
of air for the incoming water to come in con 
strike the returning 
But while a 
suction chamber is always an advantage, it 


tact with, and so not 


plunger with so hard a blow. 


will not stop the pounding if the average of 
the volume of wateris not enough to follow in 
close contact with the plunger. In this case 
the proper remedy isto put ina larger suction 
pipe. 

Many a good pump is blamed for not do 
ing its work smoothly, when the only trouble 
is a restricted supply of water. In some 
situations, in order to bring the pump under 
the immediate charge of the engineer, it is 
necessary to use a very long suction pipe. In 
such cases it should always be one or two 
sizes larger than the’pump connection calls 


| spring between 





MACHINIST 


for, and the water should flow to the pump 
from a head, or have a very moderate lift. 

Should there be a leak in the pipe, so as to 
allow air to enter, the plunger will act some- 
thing like the case just mentioned, but in- 
stead of the plunger striking with a solid 
blow, it will impinge against the air cushion 
formed. The first part of the return stroke 
will be very quick, but will gradually slow 
down to its normal speed as the imprisoned 
air is compressed, but without severe shock, 
as in the former case. 

If the suction pipe is short and vertical, and 
has a leak in it, the pump will discharge 
about the same quantity of air at each stroke, 
but if it runs a long distance horizontally, 
and the leak is near the far end, the action of 
the pump will be spasmodic, sometimes get- 
ting solid water, and then great pockets of 
air will flow into it, causing it to dance back 
forth for several 
get water again. If the pump is working 
against a heavy pressure, and there is much 


and strokes before it will 


clearance, air will sometimes come in in such 
large quantities that the stroke of the plunger 
will not be sufficient to compress it enough | 
to lift the discharge valves, and the return 
stroke will not expand it enough to produce 
vacuum enough to lift receiving valves. In 
this case, the action of the pump will be very 
much like compressing and releasing a spiral | 
the the hands. 
When a pump works this way, engineers 
say Should this 
happen, close the valvein discharge pipe 


palms of 


‘““she has lost her water.” 


4 





EL DRESSER. 


and open the pet cock until the air is out, and 
water appears. 

As what is going on ¢vs/de of pumps and 
pipes is hid from the sense of sight, our 
knowledge of their diseases depends very 
largely on the action of the piston, and the 
sounds’ produced—the causes of which we 
must reason out. We can see them only with 
our mind’s eye. If pumps and pipes were 
transparent, we could see the air moving 
along always in the highest place it can find, 
like the bubble in a spirit Fill a 
glass bottle with water nearly full, cork it, 


level, 


tip it about in various positions, and the rela 
tive positions of air and water are readily 
seen, 

here, that makers 
apparatus 


I would suggest, right 


of philosophical school make 
pumps and engines of glass, in order to show 
what is going on inside. Make long suction 
pipes, short ones, small ones, large ones ; 
provide leaks in them in various places, to be 
controlled at will. Make vertical 
with elevations and depressions, to show how 
In this 


way the flow of water, and pump action, can 


curves 
air traps impede the flow of water. 


be shown, and much more clearly than it can 
be described without this aid. 

All pumps with high lifts or long suctions 
should have a foot valve just above the water 
level, and have it so arranged that it can be 
got at for examination or repairs without 
breaking the pipe connections. 

A primer is very convenient. It is simply 
a small pipe with a valve in it, connecting the 


discharge pipe with suction, By this means 


> 





the pump and suction can always be charged 
and ready for instant use, should it stand for 
some time unused. It should be closed when 
pump is working. 

It will also serve to detect any leaks which 
might occur, and would not show up were 
there no way to put pressure on suction pipe. 

A very small leak in a suction is an advant- 
age, as it keeps the air chambers charged, 
which would otherwise become filled with 
water as the air became absorbed by it. In 
pumps that are perfectly tight—a rare oc- 
currence—a pet cock should be provided be- 
low the receiving valves, to admit air ocea- 
sionally, if the pump begins to pound, 

Hot water or boiler feed 
diseases peculiar to themselves, 


pumps have 
When water 
is heated to about 100 degrees Fahrenheit it 
will begin to boil in a vacuum, and produce 
steam with an increasing pressure as the 
temperature rises, until the boiling point in 
the open air is reached, when the pressure of 
the steam will just equal that of the atmos- 
phere. Now the sucking action—so called 
—of a pump is not such as to pw/l water in 
to itself as you would pull a boat towards 
you with a rope, but simply to produce a 
partial vacuum by moving away from the 
water and allowing it to follow after, forced 
in by whatever pressure there may be on it, 
whether atmospheric or otherwise. 

Water heated nearly to the boiling point 
in the open air has just pressure enough on 
it to keep it from producing steam. To show 


| what would be*the result of trying to pump 


this will in- 
troduce a case in prac- 
tice. Suppose that it is 
attempted to pump _ it 
from a heater or cistern, 
the water level of which 
is two feet below the 
pump. Now to force 
this water into the pump 
will require an additional 


water, we 


pressure of nearly one 
pound on the surface of 
the water, or what would 

the 
same 


be its equivalent, 
the 

amount of pressure from 
the water 
standing in the suction 


removing of 
the surface of 
pipe. Suppose that we 
start the pump and _ re- 
move nearly one pound 
of pressure, as indicated, 
The result will be that 
the water immediately 
boils and produces steam, 
would pump 
instead of water. 


and we 

steam 
If the speed of the pump is increased slightly 
we pump both steam and water, and with not 
very smooth action either, for this steam, un- 
like the air, would be condensed by the return- 
ing stroke of the plunger, and what little water 
may have entered with the steam will be met 
The 
remedy is to raise the level of the water, or 


with a blow like a steam hammer. 
lower the pump so that the water will have 
pump. 
will 


when the water level is as it should be, but 


some head or fall to the The action, 


as above described, sometimes occur 
suction pipe too long, too small, or contracted 
by valve elbows, ete. 

In pumping very hot water, an open stand 
pipe connected to the suction, and running up 
the 
heater, will be of service in allowing any 


afoot or two above level of water in 
steam that may be present to escape to the 
open air, but this is not to be generally re- 
commended. — Hot 


ficient fall to flow to the pump solid. 


water should have suf- 
Some 
plan should be provided, however, to admit 
air to the pump occasionally, to supply that 
absorbed by the water,sotherwise the pump 
and feed pipe to boilers will pound severely. 

It may be accomplished by having a stop 
valve in both suction and delivery pipes, and 
a pet cock in each of these pipes, between 
the stop valves and the pump. Should the 
pump pound for lack of air in its chamber, 
close the stop valves and open the pet cocks 
until the chamber is recharged with air, then 
close the pet cocks and open the stop valves 
Try it 
if there is a hammering in the feed pipe, 


and the pump will work smoothly. 





















Oil for Fuel. 
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the argument, but perhaps the best packing, 
also, and should have tried his packing, had 
he not insisted that it must be either ip a new 
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monials as proof of all he claimed for his, case the shank of the ball is held in th 
packing. These parties must have had ex-| chuck. The ball is first roughed off an: 





















































The St. Louis Daily Globe-Democrat con- 
tains a long account of the success of the St. 
Louis Shovel Company in the use of crude should be made. I 
oil, burned by the use of the devices furnished subject drop there, had I not felt called on te 
by the Aerated Fuel Company, of Spring 
field. Mass. According to the Globe-Demo-| tensively used, and that had given such ex 
crat, oil costing $2.10 vives the same results | cellent satisfaction, so I picked up the ring he 
as coal ovntines 26.60, besides reducing the | bad just laid down ; I put a clamp on it, s« 
cost of labor 25 per cent., and greatly reduc- 
ing waste. The oil gives a clean fire, the in- 
honmaltes of which is governed at will. The de-|the pressure, with the aid of a little side 


vice for burning this fuel was illustrated and | Pressure, closed the cut. 


described in the American Macutnist of | @nd found the ring to be slightly bulged out 
on the sides opposite the line of pressure, as 


Avril 14, 1888. 


<= might be reasonably expected. Our inventor 


LETTERS FROM PRACTICAL MEN. 
A Controversy on Piston Packing. 
Editor American Machinist : | f 
Not long ago two traveling men called, and 
both introducing a ‘‘ new and improved piston | 








packing.” One called in the forenoon and 
one in the afternoon, and between them my 
duties for the day were somewhat neglected ; 
still, I think the time was profitably em-| 
ployed, evenif there was no money in it for 





PackInG No, 2. 
I received them kindly, but | : 


either of us. 
informed each that if they did not have some- to the direction in which I compressed it, and 
thing more durable, simple, and cheaper | made it look bad indeed, but it would not be 
than the packing I was using, that it was not | compressed that way when sprung into a cyl- 
necessary for them to make an exhibit. The} inder, but nearer the way I compressed it ; 
packing I am using is the popular kind, viz., | and since thinking the subject over I am led 
rings turned larger than the cylinder—cut— | to believe that the pressure of the ring on the 
sprung in and doweled with the cuts, near| wall of the cylinder will be nearly equal all 
the bottom of cylinder, 


When the natural|the way around, especially if the ring is 
spring of the ring was worn out a steel wire | turned eccentric. 
spring, put on the inside of the ring, re- 


The wearing of old rings 

|that I have seen seem to support this reason- 

newed its elasticity and consequent useful-| ing, as they were worn very uniform all the 

ness, without adding any objectionable fea- | way around. 

tures. | 
Well, inventor No. 1 said that his packing | 

had so much common sense in it that he in- 


I do not know of any experiments that 
have been made to develop any facts in this 
particular line, so will drop No. 1, and take 
I made up my mind | up packing No. 2. This packing has some 
while he was getting his traveling bag emp- | very remarkable features, ‘‘ not only being an 
tied (for that contained his packing in vari- | excellent packing, but having the faculty of 


sisted on showing it. 


ous forms on a small scale), that I should |truing up old cylinders that needed rebor- | 


make all the objections I could think of, for | ing,” and in proof of this several testimonials 
the purpose of not only drawing out all the! were offered. | submit a sketch of this pack- 
points of his packing, but the inventor also, | ing which I make from memory, which shows 
for I recognized him as a man of some ability | a section of the packing rings and a broken 
asatalker. His packing was made as fol | section of T ring and followers. 
lows: rough out the rings, make a lap cut, | instead of being turned 


The rings, 
square, as usual, 
then spring them together and re-turn them | are provided with a cutting edge, as shown 
to the size of cylinder. It did look a trifle|in the sketch. The primary object of the 
hard to find any objection to his packing at| projection was to ‘‘let the steam wedge in 
first, but when he said he did not dowel the | under the ring and top of follower, and keep 
rings, but left them free to revolve in the | the packing set out against the wall of the 
piston at will, I asked him how he stopped | cylinder.” I considered this a very question- 
the leaks when his rings worked around with | able way of setting out packing, but this 
the cut, away from the bottom of the cylin- | subject was dropped 
der. He replied that with a lap cut the} totake up the more 
steam could not get through, no matter what|important one of 
the position of the ring was. I told him [| boring out cylinders 
held a different opinion about that, and|that had been dis- 
showed him that when his rings got worn so | torted by the use of 
there would be a space at the ends of his lap, | common packing, or 
that the steam could go in at one end and|any — other 

down under the joint and out at the other| whatever. I 
end, 


cause 
asked 
This was very obvious after shown to | the inventor or agent 
him, though often I finally | of this 


overlooked. packing 


forced him to admit that, so far as leakage|I don’t remember 
was concerned, that a lap cut was no better} Which he said he 
than a diagonal or any other kind of cut. was—the following 


We next took up the subject of roundness | series of questions : 
of rings, after they are sprung together. To| How do you tell 
illustrate his views on this point he picked up| when your packing 
an old ring which one of the boys used as a/ has just got the cyl- 
parallel to keep work off the chuck or face | inder ‘‘ trued up”; 
plate of his lathe, and sprung it together, | in other words, how 
and said, *‘ Measure this across this way, and | do you keep it from 


then across that way, and see the difference.” | boring the cylinder out larger than neces- 


sary? He replied that he did not know, but 
tion of pressure, and 7” the other way, and | that ¢t did stop at just the right time, as this 
the two ends of the diagonal cut looked just a | testimonial Says, 

little like the worm of a rail fence, 


I did so, and found it to be 6%” in the diree 


Ile made What are your rings made of ? Cast iron. 
some very caustic remarks about mechanics | Does it make any difference if the rings are 
putting such rings into cylinders to distort | soft and the cylinder hard? No. If the 
them—to leak and produce undue friction, | rings are hard and the cylinder soft? No. 
etc., ete., while they could just as well, by | If the pressure is high or low? No. If it 
paying him a small royalty, make a perfect | is a high speed automatic, or throttling old 
packing from the start, and not depend on style? No. Does it require any previous 
wearing a fit which was sometimes ruinous to | training, or a more skillful engineer, to ma 
the cylinder as well as packing. nipulate this boring-tool packing than the old 
then, | should have kind’ No. He refused to answer any more 
had to admit that he not only had the best of questions, but offered 


To have been candid, 


unquestioned _ testi 


cylinder or one newly bored that the trial 
should have let the 


say something in support of a packing so ex- 


the pressure would come on the cut and a 
point opposite, and began to screw up, till 


I now measured, 


applied his pressure tothe ring at right angles 


‘ t - 
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traordinary good luck. I haveseen cylinders then finished with the tool #, which consist 
rifled out, and the packing fluted to match, of a plate of steel bored out for the ball an 
but never thought it possible to successfully cut through to escape the shaft. Aft 
» bore cylinders that way. Theold-fashioned, hardening, the hole is ground out to exa 
three-ring packing, when provided with di- size, and true, and both slides ground off t 


- minutive jack-screws, and run by an engineer produce a keen cutting edge around th 


> with small brain and large muscle, was the hole. After roughing off the ball this to 
) kind and circumstances under which the feat is held in the hand and simply pressed dow 
would be most likely to be accomplished. over it, without returning, which also pri 
I recommended this packing in case he ever duces atrue ball and exact to size. It must 
» found a cylinder that was too much for his remembered that this tool is only intende: 
own. packing. I do not wish to be understood | for small balls, as it could not be held to tur: 
as condemning the three-ring packing, for, large ones. 
where well made, and intelligently run, there Fig. 3 represents another device for turnin: 
is no packing that I know of that is superior, balls; there is, however, nothing specia 
to it. C. O. SINE. — about it, as it is found in readiness in mos' 
machine shops, and in most cases will tak 
the place of the device shown by Mr. Mille: 
in Fig. 4 of his drawing, with the extra ex 
The article in your issue of Sept. 29, pense avoided. It will be readily seen that 
by Fred J. Miller, on *‘ Fixtures and_ it consists of the regular compound rest found 
Tools for Turning Balls” induces me to, on many lathes (some, however, are not 
add a few devices which I have used adapted to do this work, but quite a numbe: 
and found to give excellent satisfaction are). /is a portion of the lathe carriage; G 
for what they were intended, producing | the cross sliding base of compound rest ; J is 
practically round balls and rapid work. the swiveled part of the rest and J the slid 
Fig. 1 represents a tool for turninga spher- ing part, to which is attached the tool post 
ical surface on brass something like that J is a handle clipped over the rest J, and held 
shown, which we use. It will give the best bysetcrew 1. This handle is made to pass off 
results only on brass or other soft metals, and to one side, to escape the feed screw crank 
| will make excellent work. C is a cast-steel After getting the center of rest correctly unde: 
sleeve bored out to nearly the size of the ball the center of the work, a dowel pin hole K is 
to be turned, being bored and tapped some- drilled and a pininserted. This will always 
thing smaller at the rear, to receive the shank | therefore be in readiness for accurate cen 
A, tothe other end of which a wooden handle is | tering. Thus set, atrue ball can be turned 
attached. Thissleeve is cut out at @.asshown of any diameter which the compound rest 
for a considerable depth back from the face, | will admit. We use this arrangement fo: 
to escape the shaft of the ball. The internal | turning ball-ended links, having a ball on each 
surface of the sleeve, after hardening, is|end. After turning one end, to turn the 
ground out true to size upon a grinding ma- | other the finished end of the link is held in a 
chine. The face Bas well. 


Turning Balls. 


Editor American Machinist : 





The ball is first) chuck, coming against a stop at its end. 
roughed off with an ordinary lathe tool or a) The lathe carriage is then set to make the 
hand tool, after which a tool D in the post of link of correct length. A stop is fastened to 
lathe is brought into position with the shank | the shears of the lathe, against which the car 
riage is now brought. This makesall links of 
the proper length. These devices have proven 
quite satisfactory, and any one using them 
will find them so. A. B. LANDIS. 


** How to Reduce Drawing-Room Ex- 
penses,” 
Editor American Machinist : 

Apropos of the article in the AMERICAN 
Macuinist of October 6, regarding the sav- 
ing of expense in the drawing-room, there is 
good reason for Mr. Rogers to expect a 
‘‘ kick,” not only on the part of masters of 
drawing, but also on the part of draftsmen. 
The experience that teaches that the fewer 
the figures on a drawing, the less the time lost 
in studying it, is the exception, and the pre- 
cept deduced therefrom may be misleading. 
Of course, useless figures tend to confusion ; 
but brevity carried to too great an extent 











ae : ‘ 
we Fig. 2 





Fig. 3 sacrifices clearness and creates ambiguity. It 
is better to err on the safe side, and less time 
would be lost because of too many figures 
than because of too few. Hence the rule 
above indicated is an unsafe one to follow. 

As to ‘*Chordal’s Code,’ what would be 
thought of a pattern maker who did not al- 
low for shrinkage and draft? Is it necessary 
to instruct a workman in the very simplest 
details of his calling, since ‘‘he knows his 
own trade better than any one else”? 

‘* Holes, with no size given, are to be cored 
to size.” If the hole has no size, how can it be 
cored to size ? This is not hypercritical, 
but some one must know the size and nature 
of the hole. If it should be cored, the drafts- 
man should mark it so on the drawing, and 

Holding the tool by the give its dimension. 
hand, and with the other ‘** Do not measure when figures are given”; 
operate the cross-feed screw and press the by which is implied that the drawings must 
tool over the ball. This it will be seen will 
make a perfect sphere, exactly to size, with 
out taking any measurements. As the tool 
becomes dull the face B is ground back, and 
This 
operation can be repeated until the slot a 
becomes too shallow to allow the tool to pass 
over the ball, when it will 
placed by anew one, 


TURNING BALLS. 
A resting on it. 
handle with one 


be measured when there are no figures. This 
If it be 
necessary to have the dimensions of a part, 
have it marked on drawing, making the 
draftsman, who ought to know better what 
the dimension is, responsible. 

‘* Don’t forget the fillets and rounds on all 
round work.” If fillets and rounds are shown, 
they won't be forgotten. 

** Mark all 
number,” 


is a practice to be condemned. 


produces a new keen cutting edge. 


have to be re 
It, however, has given 
long service before this became necessary. 
Fig. 2 represents another tool for finishing 
small balls of brass or soft 


patterns with a symbol and 
If a piece is to be of brass, mark 


metals, In this the pattern brass; cast-iron for cast-iron: 
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wrought-iron for wrought-iron, and so on, | 
which describes right off the material, with- 
ou! symbols or anything else. | 





\s to the blacksmiths, mark the finish as | 
wellas rough. The finish, as a rule, is more 
important than the rough: the 
blocksmith to remember what don’t take but 


why tax 


a few minutes to make plain on drawings. 

machinists are tame, 
and don’t fit with the assertion that he must | 
be credited with better knowledge of the | 
pusiness than any one else. If all these in- | 
structions constitute a simple or perfect sys- 
ter, it must indeed be a very poor mechanic 
who does not do every one of the instructions | 


he instructions to 


by intuition. 
heet No. 1 is the most complete. It is 
true there are needless repetitions, and that 


the figures could be put on to better ad- | 
vautage. It is noticed that on none of the 
shects are over-all dimensions given—very 
uscful figures for all hands. There is nothing 
complicated about the drawing ; it is plain ; 
al] it lacks are some marks where finish is to 
be allowed. In sheets Nos. 2 and 3, while 
they may answer the purpose for which they 
are intended, where is there a pattern maker 
who would prefer to make a pattern from 
them in preference to sheet No. 1? It takes 
more of a draftsman’s time to study out how 
much he can leave off a drawing for some 
one else to do than it does to settle right down 
and make the drawing properly. Certainly 
a draftsman should dictate all arcs, curves, 
and finish lines; he knows better where the 
centers of arcs and curves are, and should 
mark them. There is no sense in leaving 
that for the pattern maker to work out. A 
draftsman that does this kind of work gets to 
be a very good machine ; in fact, he devel- 
ops into a regular ‘‘ mechanical draftsman.” 
But the boss don’t despise him ; his traits are 
good ones, and he can be depended on ; while 
the fellow who is always arguing that the 
other fellow in the shop knows better than he 
does what is wanted, is generally in hot water 
the best part of the time. 

If it were not necessary for the graduate 
to make the teeth in the gear wheel, he should 
not have been permitted to do so. But the 
“kid” did not do the same work in an hour ; 
he made something that would answer. If 
the ‘‘kid” has followed up Meyer’s articles 
he has got a good foundation to start on, and 
deserves credit for his study. At the same 
time, the ability of the graduate must not 
be judged from the fact that he took fifteen 
hours to do a job which, in his inexperience, 
he considered was necessary to show the gear 
properly. There was no reason for snubbing 
the young man with a taper attachment. 
Where is the man that learned the require- 
Act- 
ual contact with work and_ practices as they 
are carried on in the shops is where the ex- 


ments of drawing in a term of school ? 


perience must be gotten, by the technical 
vraduate as well as the apprentice ; and it is 
wrong to fire into either when we know they 
are not experienced enough to be competent 
It is essential that 
the students should be taught how to section 


to judge for themselves. 


I dropped into a laundry the other day, |1 
and saw avery clever thing. It is about this | « 
way : The proprietor wanted the engineer to | t 


MACHINIST 


notions, and will be interchangeable through- 
ut. On the lower end of each valve stem | 
here will be a bronze journal box, keyed 


stay close to the engine, as the girls were | fast to the stem, and fitted with the cap and 


afraid of being caught in the machinery: | ; 


|The engineer didn’t want things to run that! 1 
| way, and this is how he dodged that work. 
| He took the hand wheel off the throttle valve | t 
keyed, and safely pinned, two links that will 


and had a groove cut in the rim, replaced it 
the cord and | t 
weight in such a manner that when the valve | | 


on stem and hitched a small 


was open the weight was up. In a con 
venient post he drove a pair of small staples. | « 
Directly above these, near the ceiling, was a |; 
spool for cords. The rig was put together in | 
this manner : the throttle being opened, the 
cable was wound up in the groove—down | ; 


the staples was dropped an eye-pin through a 
ring (see cut), hitched to a cord which run to 
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hand wheel, and had a small hook to engage 
the wheel. The leading cord ran through 
screw hook over to the ironing machine, and 
had switches to various places, where needed. 
It only needed a pull of one inch to pull the 
staple pin, and thus allow the weight to act. 

Now Ed wasa gentleman of leisure ; there 
was one drawback, they had to hunt him to 
start up again. This led to the borrowing 
of a gong from the fire department, and get- 
ting one cast from it. After being turned up 
and rigged out with trigger, ete., he easily 
connected it with the eye-bolt, so that the 
stoppage of that engine was known half a 
square, 

Most men would have rested here, but not 
this The next toward the 
clock, an old style striking More 
screw eyes and cord was called into use, 


one. move Was 


one 


and the result was that as the striking ham- 
mer of the clock started to announce 12 
o'clock, bang went the 15” gong, 
went the throttle. 
That was the 
ago, and I can’t say what further improve- 
Will 
go down to see him to-morrow, and expect to 
find the engineer rustling around, trying to 
get some new way to avoid the Adamic curse. 
Springfield, Ohio. © THos. T. PARKER. 


and shut 


state of affairs two weeks 


ments have been reached by this time. 
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Design, Construction, Repairs and Man- 
agement of Marine Steam Engines and 
Boilers. 


By W. H. Horrman. 





ind show shade lines, in order that he may 
know how to do it. 
show the nature 


le of sectioning, 
ate it. 
Chordal’s 


as to use a symbol to des 


kinks, 
suld not answer for the student. 


instructions 
What he 


is at is to have men apply what they have 


rules, and 


irned in its simplest forms, not because they 
e learned some other way of doing work, 
| to simplify the means toan end ; and it is 


tainly false economy that decreases the 
t of one branch of an industry at the ex 
se of another. W.S. Huson. 


An Automatic Throttle Valve. 
Machinist ; 
Dropping in to see a friend is my favorite 


tor 4 1 Hie rica “ 


iy to find how other men run engines, and 
vather new ideas. Singular though it may 
m, the brightest ideas and clever overrul- 


» of things difficult and inconvenient, into | 


ngs pleasant, are not always found in the 
r plants ; sometimes quite the reverse. For 
tance, at a plant where they ought to know 
ire, [see they use red lead on every gasket, 


in boiler to eylinder 


It is just as reasonable | 
of a material by a certain | 


FIFTEENTH PAPER. 

A plan view of the steam cylinders and 
steam chests will show comparatively short 
passages to the inner walls of the cylinders. 
The diameter of the piston valves for each 
that the 
same on the 
The ports in the high and 
intermediate pressure cylinders will have an 


cylinder will be so proportioned 
travel of the valves will be the 


three cylinders. 


« 


7 long, and as it is 3 
seen that we furnish an extraordinary bear- 
ing surface for this work ; but these surfaces 


idjusting half box and bolts, while in this 
0x or bearing will oscillate the main valve 


stem pin, that transmits the valve motion 


| 
To the ends of this pin will be | 


o the stem. 


ve long enough to reach quite below the 
| 
rackets that support the valve stem plunger | 
ruide, and the lower ends of these links will | 
| 


‘arry a pin of the same dimensions as the one 
ittached to the top ends, 


In order to clear the sides of the valve | 


stem plunger guide, the links will be 7 


ipart, and the valve stem pin journal will be 
in diameter it will be 


ire a 
joints. 
The quadrants of the valve motions will 


sure preventive against noisy pin 


be different in design from those usually ap- 
plied to the Hackworth-Marshall gears, and 
herein lies the adoption of just one detail of 
the Kirk valve gear ; but this detail is used 


for some other purposes than reversing and 
‘hooking up.” I speak of the bell-crank 


quadrant used by Mr. Kirk ; that in his de- 
sign is situated directly under the lower end 


of the main valve stem, and is used as the 
reversing quadrant. We shall use a similar 


quadrant, and shall locate it just above our 
eccentric lever ; but this quadrant will be in 
verted, the ends of the curved portion point- 
ing downward, or in the opposite direction 
from those of Mr. Kirk’s gear. There will be 
a trunnion on each quadrantarm, like that of 
the above named gear, and this trunnion will 
rest inan adjustable box that will be moved 
by an adjusting screw to the extent of 4th of 
the length of the eccentric lever. This mo- 
tion will of course be athwart ships, and will 
be for the adjustment of the valve motion. 

The point of suspension on the eccentric 
lever will also be adjustable, as this lever 
will have a rectangular slot, with a movable 
block therein, this block (which is the ful 
crum bearing) being held in any position de 
sired by a simple square threaded adjusting 
screw. 

It will be seen by following the descrip- 
tion, that we have at the main points of mo- 
tion in our valve gear, the means to adjust 
to absolute accuracy the travel of the valves 
for each end of the cylinder, barring perhaps 
an almost imperceptible variation, due to 
the swinging of the lower end of the suspen- 
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reversing and ‘‘hooking up” on the high 
pressure cylinder, are attached two links 18 


| long from center to center, the other end of 


these links being attached to a sleeve cross- 
head. 

Through this sleeve crosshead we pass the 
end of a steel rod, 22 in diameter, with col 


lars on each side of the crosshead, so ar 
ranged that the steel rod can turn freely in 
the crosshead. 

On the opposite end of this steel rod is a 
thread, 22" in diameter on the out- 
side, cut 2 threads per inch, and this threaded 
portion of the rod runs in the hub of the 


piston of asmall rotary engine, the piston 


square 


acting (when the rod is locked) as a nut. 
Should it be to move the valve 
gear by hand, the piston is locked by a simple 


necessary 


device, and the screw is turned by the fly 
wheel of the rotary engine. 

The fly-wheel has a sleeved hub running 
in boxes just outside of the cylinder, and is 
locked and unlocked from the piston of the 
rotary engine by a sliding movement of 1” 
The reversing of the rotary engine is done 
The 
reversing quadrant blocks for the intermedi- 
ate and low pressure cylinders are moved 
through the medium of one rock shaft, and 
two levers and links, the rock shaft being 
operated by the steel reversing rod, that is 
worked by the rotary engine. 


by a sliding valve over reversing ports. 


By using arotary steam engine for revers 
ing, we provide a method that can be oper- 
ated at any required speed, and one that will 
start at any point in the revolution, the in 
stant the throttle valve leading to it is open. 
It is simple, compact, and easy to repair, 
and is capable of exerting its full power al- 
most on the instant, which is not the 
with the ree/procating reversing engines that 
are fitted with a crank shaft. 

Direct gears, unless fitted 
with an oil cylinder for retarding the motion, 


case 


steam reverse 
are not casy to control, and are more or less 
complicated in their valve arrangements. 


9 


New Dividers. 

The accompanying illustration shows a 
new form of dividers brought out by A. T. 
Koopman, Chicago, Il. 

The joint consists of a thimble of hardened 
steel, through which passes a pin, also of 
hardened steel. In one side of the thimble 
is a slot, through which one of the screws 
which secure the legs passes, and is tapped 
into the steel pin. The opposite screw is 
tapped into the thimble, and secures it firmly 
tothat leg. It is thus seen that, by adjusting 
the first named screw, all lost motion can be 
taken up, and the joint made as close as may 
be desired. 

The usual flat are, spring and thumb- 
screw, are replaced by a new device, the con- 
struction of which will be understood from 
the engraving. The milled head, which is 
on the right hand leg, is an eccentric, having 
the lower edge beveled and titted to an eye 
formed on the end of the wire, as shown in 
the sectional view at the left; so that by 
tightening up the screw which passes through 
it, all. lost up. The 
other end of the wire passes through the 


motion can be taken 
small eye bolt, which is tightened by the 
milled head at the left. When the points are 
set approximately to the right distance the 
wire is clamped, and the fine adjustment to 
the exact distance made, by turning the ec- 
centric milled head. 

A pair of these dividers, seen by the writer 
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area equal to ,'sth the area of their respect 


ive pistons, but the area of the ports in the 
low pressure cylinder will be ¥,th the area of | 
its piston. Having arranged our engines for 


a high piston speed, we must provide large | 


port openings, being especially careful to re 


lieve the low pressure piston from all the | 


back pressure so frequently found, and which | five pieces for each cylinder, while in some 


is generally caused by cramped passages, | 
We goto the expense of making a large | 


| 


| 


| and costly cylinder, and we should therefore 


|endeavor to make this cylinder do its full | 
share of the work. 


The valve stems, connections, and pins, 


will be alike on the three sets of the 





lof the 


| 
| 
valve | 


sion link, that hangs from the quadrant | 


block. 


valves under or over their 


movement, can be changed at will for adjust 
ment, without shifting the quadrant. 


Our valve motion proper consists of only 


of the late radial gears there are ten pieces, | 
and very few of them have less than eight. 
One block in the main eccentric lever does | 
| not slide while the valve gear is in motion, 


but ismoved by the hand screw for adjust 
ment only. 





By this arrangement, also, the travel 
normal 


at the store of Montgomery & Co., this city, 
| show good workmanship, are very substantial 
and well made, entirely of steel, with points 
tempered ready for use. 


| 

| 

| ae 

| It issaid that the Krupp works of Essen 
}are to go into the manufacture of aluminum, 


| The material used is eryolite, from Greenland, 
}and chemically pure aluminum is promised 


|} at about $1.50 per pound. 

oe —_— 
The shipment of Cyprus lumber to Mexico 
jand South America is quite large, and rapidly 


increasing. It is said to be better for many 


To the quadrant block, that is moved_for! purposes than native wood, 
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| eae 
| class of litigation. 


| become thoroughly fixed and understood, and, 


jas a 
50c, a line. | 


| diminished, if not entirely suppressed. 


| for the purpose of injustice and oppression. 


| doubt but that the establishment of a special 


ily as the judges composing it would devote 
| their entire time to patent causes, and_pre- 


| the Chatsworth disaster was $180,000; which 
| was $19,000 less than the net earnings of the 


| claim. 


AMERICAN 


A New Patent Court. 
| It is to be hoped that the proposed bill for 
the establishment of a court of patent ap- 
peals will be passed, and the court put at 
work as soon as possible. Under the law an 
inventor’s right to his property in a patent is 


limited to a few years at best, and under the 
present regime it frequently happens that a 
| good portion of that time is consumed in liti- 
| gation and in the delays caused by the pres- 
ent courts being over-crowded. It sometimes 
requires from three to four years for an in- 
ventor to ascertain what his rights are under 
a given patent, and it will be conceded that 
this is an injustice. Not only is it an injustice 


'to the inventor, but important operations, 
which it is to the interest of the community 
to have pushed forward as rapidly as possible, 
jare often delayed, and their benefits in some 
cases permanently abridged. 

The proposed court is to consist of one 


chief justice and two associate justices, to be 
appointed by the President, by and with the 
advice and consent of the Senate, and who 
shall receive a salary of $6,000 per annum, 
and hold office during good behavior. Judge 
Culbertson, chairman of the House Judiciary 
Committee, which has reported in favor of 
the bill, gives the following as among the ad- 
vantages which may reasonably be expected 
to result from the establishment of the court. 
1. It would enable the public and patentees 
to determine the value and validity of patents 
without serious and vexatious delays, and 
thus promote the interests of all concerned. 
2. It will relieve the Supreme Court of 
much of the burden imposed upon it by this 





3. The practice in the Patent Office would 
issue of worthless 
patents, in which unscrupulous persons deal, 
to the injury of the public, would be greatly 


consequence, the 


4, It would tend to simplifying the patent 
laws by constriction, and settling questions 
of doubt which are often used by litigants 

There would seem to be little room for 
court for the decision of such cases, to relieve 
the Supreme Court, would prove very bene- 
ficial to inventors and manufacturers, especial- 


sumably therefore become more thoroughly 
familiar with the mechanical and _ scientific 
knowledge required for such cases, in addi- 
tion to legal learning. 


— +. 


A Cheap Accident. 

The recently published report of the Tole- 
do, Peoria and Western Railroad for the last 
fiscal year, shows that the amount paid by 
the road to the families of persons killed in 


road for the year, and is about $660 for each 
In view of all the circumstances, we 
feel bound to say that the company are to be 
congratulated their favorable  settle- 
ment of the matter, and as to the victims and 
their families, why—well, the next time they 
wish to travel, they can, those that survive, 
either walk or take some other road. But is 
there any assurance that, if they do take some 
other road, that road will be any less likely 
to lead them into a death trap? The conse 
quence of this occurrence, so far as the road 


upon 


is concerned, simply amounts to the passing 
of annual dividend. And the public 
seems to have accepted in full of all claims 
$180,000. But is this all? Are the same 
conditions which led to the Chatsworth dis- 
aster, and other conditions no less dangerous, 


one 


to be allowed to be ever present upon the 
railroads of the country, and to be a stand 
ing menace and threat of instant death to all 
who must travel upon them? Are not the 
conditions which secure almost absolute im- 
munity from such accidents well known ? 
And is there anything in connection with 
Chatsworth, with Ashtabula, or any other of 
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curing of the conditions of safety ? What does 
the passing of one annual dividend amount 
to? A number of Wall street gamblers re- 
cently made a pile of money out of such an| 
incident recently. Why should not the pub- 
lic demand that every foot of railroad track 
should be constantly under the eye of patrol- 
men’? It would seem as though the wages 
of men had been reduced to the point which 
would enable the expense of a complete and 
thorough system of patrolling to be borne, 
and that, with skilled government inspection 
of bridges at frequent intervals, would render 
such horrors well nigh impossible. 
eee 


We venture to say that when the Inter- 
state Commerce law was enacted, its advo- 
cates did not dream that such a question 
would ever come before the commission, as 
was decided by it a few days since. 

It seems that the railroad lines competing 
with the Burlington and Northern concluded 
that the rates of that road were ruinously 
low, and sent in a modest request to the com- 
mission to raise them, upon the ground that 
the law requires all railroad charges to be 
just and reasonable. The commission, how- 
ever, seems to take the ground that the rail- 
roads are themselves to be the judges as to how 
low the rates may be made, while it is the com- 
mission’s business to look after the interests 
of the people, by seeing to it that rates are not 
unreasonably high. It holds that Congress, 
in requiring rates to be just and reasonable, 
meant to legislate in the interest of the people 
—not the corporations. There is a suspicion 
in the minds of many, that Congress does not 
always legislate in that way, but the convic- 
tion is strengthening, that the passage of the 
law in question is a case in which it did. At 
any rate, the commission seems to hold the 
opinion that the object was, not to protect 
the railroads from each other’s competition, 
but to protect the public against extortionate 
rates. 

— - ope = ——_ 

The ultimate disposition of all the pins 
made is a problem that has long bothered the 
curious. But just now comes the question, 
What becomes of all the railroad cars made ? 
There is a scarcity of freight cars for nearly 
every purpose, and this scarcity is causing 
considerable trouble in various branches of 
business. Cars are wanted to move grain, to 
move coal, to move coke, and for various 
other purposes. <A year or two since, it was 
generally believed that there were too many 
car shops in the country. But it is evident 
that they cannot supply the demand for cars, 
or that the roads are not willing to order to 
meet their wants. 

—— 

The Sugar Trust has ordered the Bay State 
Sugar Refinery, at Boston, closed. This 
little diversion of the trust throws about three 
hundred men out of employment, and is all 
in the interest of increasing the price of sugar, 
which means that less shall be used, and 
hence, that there will be less work in re- 
fineries. The operation of the sugar trust so 
far has been to curtail the use of sugar, 
thereby depriving many of its use, and throw- 
ing men out of work. 








Under this head we propose to answer questions sent 

us, pertaining to our specialty, correctly, and according 
to common-sense methods. 
Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If 80 requested, neither name, correct initials nor loca- 
tion will be published. 


(449) E. A, Philadelphia, asks some 
questions regarding the making of reamers, selec- 
tion of cutters for the teeth, ete., which he will 
find answered in the answer to Question No. 460 
Roughing reamers should about the same 
pitch as others, though they are sometimes made 
coarser in order to get stronger teeth. 

(450) A. B., Baltimore, Md., writes: I 
would like to know how to calculate the power of 
hydraulic elevators, and other water-works. Wiil 


S., 


be 





the many horrible bridge accidents, which 
will act as an impelling force toward the se 


you kindly tell me which book will give me the 
required information’ A.—Study the principles of 





Hydrostatics found in any good Treatise on Natural 
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Philosophy. After these have been mastered tike 
up any good treatise on Hyéraulic Power and !1y 
draulic Machinery. 


(451) Stuck, Decatur, Ill., writes: I wish 
you would give me an explanation how to set 
Marsh reverse gear used on so many threshing », 
gines. It bothersa great many engineers throu}, 
out the West. I asked the old man, but he looked 
wise, and advised me not to give myself away, :nd 
took pains not to tell me anything about it 
We do not know to which reversing gear you refer 
Send us a sketch of the same, however rough, )ut 
make it so as to enable us to understand it, and we 
will give you the required explanation. 


(452) H. J. F., Baltimore, Md., asks: 1, 
How much do railroad companies have to pay for 
railroad ties? A.—The price of railroad cross. jes 
varies, and will depend on the location of the rv sd. 
and also on the ratio of the supply and demand [n 
estimating the cost of laying a railroad track, '\\e 
cost of each cross-tie is generally taken at 60 c« 

2. Whatis the difference of the price of cast- 
and malleable iron? A.—The difference of 

will depend on the size and form of castings, »\\( 
also on the localities of the foundries. Write ‘or 
price to the nearest foundries to your place of |! 
ness. Your third question is very indefinite. Inf rm 
us for what purpose the castings are to be used, 
and we will answer your question. 


(458) E. H. G., St. John, N. B., writ 
Ienclose copy of analysis of water made for a 
mining association here. It is very destructive on 
boiler plates, as witnessed by condition of flue 10 
inches diameter, 5-16 thick, only used eighteen 
months, of which I enclose you a sample. 1e 
company have tried nearly all compounds to jre 
vent the destruction of plates, but with no success 
From the analysis and sample of plate, could ) \u 
suggest anything to counteract this villainous fluid » 
Water is taken trom an open pond, is partly spri: 
and partly surface water. A.—We believe the 
best thing, in fact the only thing that can be done, 
is to take the feed water to the boilers from some 
other source. It may be possible to accomp|ish 
this by digging a well, artesian well or otherwise; 
or you may have to take the water from some other 
locality through a system of pipes, so as to obtain 
a purer water for the supply of the boilers. The 
sooner that this is done the better it will be for 
company, asthe water which you now use is dan 
gerous. 


(454) G.I., Philadelphia, writes : Please 
give arule by which I could get the horse-power 
which can be transmitted by shafting of different 
sizes at different speeds. For example, how much 
power will be transmitted by a shaft % inch in 
diameter, running at 1,800 revolutions per minute! 
A.—For turned shafting under ordinary conditions, 


_D&xR 
ane 498 


1g 


he 


H 


where H = horse-power, ) = diameter of shaft, 
and #& = number of revolutions per minute. This 
means simply that the cube of the diameter of thie 
sbaft, multiplied by the number of turns per min 
ute, and that product divided by 90, gives the horse- 
power. By this rule the capacity of the shaft you 
mention would be computed in following manner : 
The cube of % or .875= .67; this multiplied by 
1,800 = 1,206, which,’divided by 90 = 13.4 horse-power, 
and the shaft will transmit at that speed from 13 
to 14 horse-power. The formula would of course 
be modified for steel shafting, cold-rolled shafting 
or for short lengths simply transmitting power. 


(455) J.J. W., Wahoo, Neb., writes: | 
Please give me a description of motors or engines 
in which compressed air is used. A.—We do not 
know of any motors using compressed air which 
are at present in successful operation. Various 
experiments have been tried and motors built, but 
these did not do the work required of them, and 
were finally abandoned. We have illustrated and 
described a motor of this kind in our issue of Oct 
18, 1879. A number of these were built, and at one 
time it seemed that these motors would nieet 
expectations. But after they were put into regu! 
service they did not give satisfaction, and w: 
one by one reluctantly laid aside. To reproduce a 
description would take too much room, and furth: 
more, since it did not work as satisfactorily «s 
expected, another description of it would be 
no value or interest to our readers. 2. It two cul 
feet of air are compressed into a space of one cub 
foot, would the pressure of the air be doubled 
A.—Yes, provided the temperature of the air! 
mains constant. 


(456) C. F., New York, asks: 1. Will 
need an engineer’s license for acting as engineer « 
a small steamboat 14 feet long, 2 feet beam, 
inches high, and must the applicant be 21 years 
age? A.—We believe that you will need a licens: 
and if you have the required experience, your a: 
will not prevent you from obtaining a license. Ou! 
answer is based on the following paragraph, copi« 
from the general Rules and Regulations prescrib« 
by the Board of Supervising Inspectors of Stea 
Vessels: ‘‘ No original license shall be issued 
any person to act as engineer, except for speci 
license on small pleasure steamers, who can 
read and write, or who has not served at least thre: 
years in the engineer’s department of a steam vi 
sel, or as a regular machinist in a machine work 
provided that any person who has served for 
period of three years as a locomotive or a stationa! 
engineer may be licensed to act as engineer « 
steam vessels after having had not less than o! 
year's experience in the engineer’s department 
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steam vessel.”” 2. Where shall I apply for a 
-ense ? A.—To the supervising inspector, George 
. Starbuck, Post Office Building, New York. 


(457) F. H. K., Cleveland, O., writes: 1. 
hich is the best ink for stamps used for stamp- 
g tracings in the drawing room, so that the let- | 
ring made with the stamps will have the same | 
pearance as if they had been made with India 
k? Itis also desirable that the ink shall not in- 
re the rubber faced types. A.—Thereis a special 
k made for the purpose, generally called “ draw- 
zy room stamping ink.’’ You may obtain this ink 
ym any first-class dealer in drawing materials. 
How can the ink be made to flow from a round 
ind pen which is used for lettering drawings? 
There should not be any trouble in making the 
k flow from such pens. If there is trouble, it is 
ther caused by the pen being out of order or the 
x dirty or not mixed to the required fluidity. In 
+h cases you may have to throw one or the other, 
both, away. 3. Have the railway master me- 
anics any standard size for their drawings? 
» 4. Are there any standard sizes of drawings ’ 
—No; each machine shop generally establishes a 
standard of its own which will be the most suit- 
able for its special kind of work. 5. Has there 
been at any time locomotives fitted up with the 
Corliss valve gear? A.—Yes; Mr. Corliss tried the 
experiment, but it was not a success. 6. Can the 
last four years of the AMERICAN Macuinist be ob- 
tained at the regular price, and how much for 
binding? A.—They can be obtained at the regular 
price. Bound volumes for each year, $3.50. 
(458) J. B., Allegheny City, Pa., writes: 
lam learning my trade and have had occasion to 
ake some check-valve nuts ; they were turned off 
oe there were to be slots 19-16 in. apart around 
the circumference. Now, for instance, if there was 
to be 8 slots, or 2,6, 8, 10,12 or any other number, 
will you please give a simple method of figuring 
that out? A.—We are not sure that we understand 
just what you mean, but if it is desired to divide 
the circumference of a circle, so that the divisions 
will be 1 9-16 in. apart, it cannot be done unless 
the circle is of such a diameter as to make it divide 
into some whole number. For such work as you 
speak of, if itis required that the notches shall be 
just 19-16 in. apart, and the number of notches 
is given, you can find the diameter to turn the nuts 


by multiplying 1 9-16 in. by the number of 
notehes, and dividing this product by 3.1416. But 


if the nut is turned up and the notches are to be 
cut as nearly as may be to 1 9-16 in. apart, then 
multiply the diameter by 3.1416, and divide this 
product by 1 9-16, which will give you a whole 
number ora fraction for a result. If the latter, 
you can cut the nearest whole number to it. For 
instance, suppose the nut to be 3 in. diameter, 

3.1416 = 9.4248, which is the circumference of 
the nut. 9.4248 divided by the decimal equivalent 
of 1 9-16 — 1.562 = 6.03, and consequently 6 notches 
evenly spaced wil! be nearly 1 9-16 in. apart. 

(459) J. B., Stamford, Conn., writes: 1. 
I want to make a boiler containing 15 square feet 
of heating surface of the lightest possible weight 
to safely carry a pressure of 100 pounds per square 


inch. Will you advise meas to the best type of 
boiler and best material? 4.—In our opinion an 


internally fired vertical boiler will answer your 
purpose. The dimensionsof such a boiler should 
e: fire-box, 24 inches inside diameter, 30 inches 
high: outer shell, 30 inches outside diameter, 54 
inches bigh; one flue, extending from the crown 
sheet of fire-box to head of outer shell, 8 inches di- 
ameter. All plates to be of steel ; thickness of fire 
box, 4 inch; thickness of fire-box crown sheet, 5-16 
inch; outside shell, 4 inch thick ; and outside head 
,inch thick. The bottom of the fire-box to be 
inited to the shell by flanging the former. Three 
hand holes, not less than 2x3 inches, should be 
placed at the bottom of the boiler, and at least 
one hand hole 2x3 just above the crown sheet. 
Stay bolts should be run from the crown sheet to 
the outer head ; the fire-box and shell should also 

ive stay bolts. In this boiler there is a water 


| parallel, you will find you 
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| then indexing for the next one behind it, and making | 


the adjustment necessary to bring the 
san do it 
than would be reguired to figure the angle. 
will find, also, that after a little practice you will 
seldom fail to set the head just right at the first | 
trial. At least that has been the writer’s experi- 
ence. 2. How can the proper cutter be selected | 
with regard to its angle? A.—Only by the exercise 
of judgment, guided by experience and the obser- 
vation of other good working cutters. A cutter 
straight on one side and 60° on the other is most 
used, but there should bea full set of them, both 
right and left hand, from 45° to 86°, varying by 5° 
and the selection of the cutter for any given tooth 
must depend upon circumstances. 3. Willthe same 
rules apply to work held in the chuck as to work 
held between centers? A.—The angle of the cutter 
blank to the platen would be the same, but the angle | 
to which the head would be set would not be the | 
| 


in less time | 
You | 


same unless the length of the arbor on which the | 
blank is placed is of such a length that its angle | 
with the platen will equal that of the head. Each i 
arbor of different length will be at adifferent angle lf 
with the platen, with the same setting of the head. | 
This is upon the supposition that the tail center is | 
at a fixed height, and the angle is obtained by | 
elevating or depressing the head only. You will | 
find some valuable points regarding this matter in | 
our issue of April 18, 1885, p. 3. The device for mill 

ing taper work there described is in use by expert 

milling machine men who value it highly.—Please 

give directions for the following two examples: I 

bave a cutter upon an arbor beld in the chuck ready 
to mill that is 2inch diameter, 96° on one side, 45° 

onthe other (from the center line) ; the latter is to 
be cut; now 4. What the proper number of 
teeth ? A.- 18 or 20, depending upon what it is to be 
used for, and the width of its face ; if very wide, the 
diameter at one side will be so much below two 
inches that not so many teeth can be put in, and yet 
give opportunity for grinding conveniently. How 
ascertained? A.—By dividing the circumference 
of the cutter by the pitch of the teeth desired, 
which usually should be about 5-16 inch. 6. What 


is 


5. 


angle of cutter shall I use? A.—60° to 65°, accord- 
ing to circumstances. 7. What degree shall I set 


the headto? A.—Set it by trial, as described above, 
and if you choose, make a record of it for future 
use. I have a taper reamer 5inches long, 2 inches 
taper to the foot, 1% inches largest diameter. I 
wish to cut it on centers, and can depress the head 
of the machine as well as raise it. 8&8 What is the 
proper angle to set it to in order to bring the teeth 
as wide on top at the point as at the head? 4. 
We cannot tell you. The subject is discussed in 
the article referred toabove. 9. What is the proper 
angle of cutter? A.—It should have no angle in 
the sense in which you mean it, but instead of 
being straight on the back it should be at an angle 
of about 5°, in order to cut the front face of the 
teeth smooth. The cutter should be set 
bring this face radial, however. The other 
should be curved, and the best way to determine 
its shape is to observe the shape of teeth in good 
reamers. 10. What is the proper number of teeth? 
A.—The greatest number you can get into the 
small end and have room for grinding, which will 
be 10 or 12. 
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Ice and Refrigerating Machines, 124 built, 
“land *’ | successful. David Boyle, 521 Monroe st., 
For the latest improved Diamond 
Drill, address the M. C. Bullock Mfg. Co., 

Chicago, Il. 
Upright dri!ls, improved, 
swing ; 
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hand lathes, 


sizes 21’’, 23” 
made and great 
Currier & Snyder, Worcester, Mass. 
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you visit the Ohio Centennial 
re Light Plant. 
Cincinnati, Ohio. 
counselor and expert in 
, Washington, } 
send for pamphlet. 
Machinists’ supplies, brass goods, m’t’rs supplies, | 


polishing materials, all kinds wire, 


any quantity. 


tors, 
Valves. T 


For Best Return Steam Traps, Pressure Regual- 
Positive. Acting Pump Govys., Back-Pressure 
. Kieley,11 W.13th st., 
Fine tools and supplies for machinists and other 


at Cincinnati, 
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D. ¢ 


metals, etc. 
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Jordan & Gottfried, 208 Canal st.,N. : & | 


N. Y. Send fordes’n. | i ‘ 
| which was built and supplied with new tools last 


metalworkers. Get our prices before purchasing else- | 


where. 
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Montgomery & Co. 


Curtis Pressure Regulators. 
Curtis Damper Regulater. 
for circular No. 


room 3, N. Y. 


17. 


See Oct. 
Curtis Reg. Co., Boston, Mass. 
H. Hoffman, consulting engineer, 108 Liberty | 
Mechanical engineering in all its | 


, 105 Fultonst., N. Y. City. 


Curtis Return Trap. 
Send 


6, p. 15. 
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brane hes; working drawings for the transmission | 
of power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and | 





Link-Belt Machinery Co., Chicago and N. Y. 





space of 24% inches between the fire-box and shell, 
vhich may, as wellas the steam room above the 
rown, be somewhat reduced, thereby reducing the 
weight of boiler. But if conditions will permit, it 


will be best to adopt the dimensions here given, as | 


plenty of water space around the fire-box, and a 
sufficient steam space, will give better and safer re 
sults. 2. How thick should acopper pipe be Ww inch 
external diameter to stand 100 pounds’ pressure per 
quare inch? A.—The thickness of the copper 
should be about .009 inch. Since the thickness of 

»pper pipes is not made so small as required for 
the given pressure, the lightest pipe that is 
made will be strong enough to withstand the press- 
ire of 100 pounds per square inch. 


(460) W. E. W., Philadelphia, Pa., asks : 


copper 


Is there any rule or formula for setting the head | 
fa milling machine in cutting the teeth on angular | 
utters, so as to bring the tops of the teeth to a| 


iniform width? A.—We do not know of any such 
formula being used, though one could be formula- 
ted if there would be any advantage in it: 
would be no practical advantage in such a formula, 
because, having to take into account the angle of 
the cutter with which the milling is being done, 
ind the angle, diameter, and number of teeth to be 
cut in the blank, the computation of the angle 
would be more trouble than is required to set the 
head by trial. The angle at the bottom ofthe tooth, 
and consequently the angle to which the head is 
set, 
the blank, and by setting the head at what appears 


to be about the right angle. running a light cut 
wwross, to mark the cutting edge of one tooth, and 


but there | 


is of course always somewhat less than that of 


See our new designed engine lathes in Cincinnati | 
Centennial Exposition, wdge, Davis & Co, 
See our new designed drill presses in 
Centennial Exposition, Lodge, Davis & Co. 
See our new designed shapers -y Cincinnati Cen- 
tennial Exposition, Lodge, Davis & Co 
See our new designed brass working tools in Cincin 
nati Centennial Exposition, Lodge, Davis & Co 
2,000 feet of space in Cine saaeie Centennial Expo- 
sition, Lodge Davis & Co. 
See special ady’t, page 16, Lodge, Davis & Co. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Lamb Knitting Machine Co., Chicopee Falls, Mass. 
by W.P. Duncan & Co., Bellefonte, Pa. 
“The Bulldozer,”’ a new departure ; forging by 
| pressure. M’f’d by Williams,White & Co., Moline, HI. 
R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks ana Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, 
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** Indicator Practice and Steam Engine Economy. 
Contains plain directions for 
using the indicator, and making all required calcu- 
also the principles of 
engines, 


postpaid. 
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** Binders *’ 
styles, the ‘‘ Common Sense, 
and mailed to any 
Handy,” 
has stiff board covers, while the 
covers, with full page opening flat. 
hold the entire 52 issues of any volume. 
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in the AMERICAN MACHINIST, 
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Commencing with the June 27, 1885 issue, 
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PUBLISHING Co., 96 Fulton st., 
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on reasonable terms. 


being divided 
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The above series of articles, 
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0 cents. 
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15 


Two 
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Prac- 


| Ohio, 


| chinery of every kind, 


| built a 


The Atlantic Cotton Mills of Lawrence, Mass., 


purchased last year forty-five are lights (Waterhouse 
system), and have just ordered of the Waterhouse 


Electric & M’f’g Co., Hartford, Ct., seventy-seven 


arcs additional. 


The Gordon Steam Pump Company, Hamilton, 
has issued a new illustrated catalogue of 
pumps and pumping machinery. In addition to 
| cuts and descriptions, the catalogue contains infor 
| mation of value to engineers and mechanics. 

The Salem Iron Works, Salem, N. C., write us 
that they think some man competent to repair cir 
cular saws and to make planer knives, moulding bits, 
etc., could do a good business in that town, judg- 
ing from inquiries they receive and cannot attend to. 


The Lloyd Booth Company, of Youngstown, 
having an excellent run of business, 
having lately moved in their new machine shop. 


are 


summer. They are now prepared to build ma- 
but especially rolling mill 
Besides a new shop they also 


furnace for melting very heavy 


and furnace work. 
large air 


| castings. 


There is agitation for new water-works, or the 
enlargement of existing works, at Gladwin, Mich.; 
Pinconning, Mich.; Brantford, Canada; Massillon, 
Ohio; Lachine, Canada ; Minneapolis, Minn.; Shel 
bourne, Canada; St. Cloud, Minn.; Lebanon, Ky.; 
Ohio; Osborne, Kan.; Waycross, Ga.; 
Richmond, Ky.; Acworth, Ga.: Mal- 
Se henevas, N. Y.; Greenville, Ohio ; Grove- 


ton, N. H. 


The Universal Radial Drill Company, Cincinnati, 


Ohio, are building what they believe to be the 
largest radial drillever built in this country. It 


has an arm 9 feet long, and will take 8 feet under 
the spindle, which is 4 inches in diameter. The 
column is 18 inches diameter, 124 feet high, base 
6x 13 feet, and the whole machine will weigh about 
24.000 pounds. It goes to the Cramp Ship Building 
and Engine Company, Philadelphia, and will be used 
in the construction of the Government cruisers, for 
which they have contracts. 


The Kelly & Jones Company, 75 John street, New 
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S.J. 


. Rucker will build an ice factory at 


Athens, 


Montague is interested in starting a wagon 
factory at Raleigh, N. C. 


The Jones Hollow Ware Company has been incor- 


porated at Baltimore, 


Md. 


The Star Broom Works isthe name of a new en- 
terprise at Little Rock, Ark. 


The Trion Manufacturing Company, Trion, Ga., 
will build another cotton mill. 

The F. S. Lovel Machine Company, Fitchburg, 
Mass., will enlarge their shops. 

The Winnipisogee Paper Company, Franklin, N 
H., are buildinga large pulp mill. 

H. B. Edgerly is making large additions to his 
shoe factory at Farmington, N. H. 

The Delaware and Hudson Canal Company are 
building a new shop at Whitehall, N. Y. 

The Ohio Valley Foundry at Bellaire, Onio, was 
recently destroyed by fire. Loss, $60,000. 


The Forsman Malleable 
| pany will builda foundry at Louisville, Ky 


The ¢ 


‘alumet Woolen Company, 


Uxbridge, 


| are building an addition to their woolen mill. 


A 


and 


New po 


The Best Upright Hammers run by belt are made | 


| & Co., cor. Fulton and Dutch sts., New York. 

| Swift’ Sight Feed Lubricator; no glass tubes: 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 

Davis Key-Seating Machines, kept in stock by 

Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

| Mechanical drawing, calculations, etc., taught by 

| correspondence. I. Donald Boyer, Dayton, Ohio, 

| ‘*Bradley’s Power Hammers, the best in the | 

| world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Drawings, mach.patterns and models. Inventors 
ideas perfected. Valentine,15 Alling st ,Newark,N.J 
Selden Packing, for stuffing-box, with or without 
rubbe reore. Randolph Brandt, 38 Cortlandt st., N.Y. 
Brown & Sharpe Mfg. Co. have 
chinery withsS. A. Smith, 238. Canal st Lil 
Patents —Whittlesey & Wright.705 8th st., N. W 
Washington,D. C, Send for pamphlet and references 
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to 


their boiler shop and machine shop equipments, 


The 


Mason 


Regulator 


Company, 


Boston, 


Mass., 


have purchased land upon which they will at once 


proceed to erect shops. 


pleted this fall. 
The Dean Brothers Steam Pump Works, Indian- 


apolis, 


Ind., 


send us their 


The shops are 


new 


catalogue, 


to be 


com 


which 


contains cuts and descriptions of pumps made by 


them ; 


also useful tabies and data, 


York, and 141-143 First avenue, Pittsburgh, Pa., 
manufacturers of brass and iron goods, for steam, 


}gas and water; also tools and specialties, have 
| issued alarge and elegant bound catalogue illus- 
| trating their goods. The firm are also agents 


| for the sale of pipe cutting machinery, steam and 
| gas fitters’ tools and engineers’ outfits, which are 
| illustrated. The catalogue contains a large number 
| of tables and considerable general reading matter 
that will be found valuable to engineers, machinists 
ja and manufacturers. 

| The Ansonia (Conn.) Brass and Copper Company 
| are the sole manufacturers of ** Tobin Bronze,’ 
alloy that is said to be remarkable for its tensile 
strength, rigidity and toughness. It is said to be- 
have well under the hammer, bolts and nuts being 
made from it either by hand or machinery. It is 
a very suitable metal for marine 
| purposes ; also for valve and valve faces, engine 
bearings, etc. It remelts without trouble, and 
directions are followed can be worked into any de 
sired shapes. Tests bave been made of this alloy 
| by Prof. Thurston, and others, that show remark 
| able strength, and other desirable qualities. The 
2 aval Department has specified its use, after elab- 
pore tests. The New York offices are at Nos. 19 
| and 21 Cliff street. 


‘an 


| also said to be 





| H.R. Jones, master mechanic for the Smelting 
}and Refining Works at Pueblo, Col., writes: Our 
new copper works are progressing finely. We are 
putting in two bucket elevators and conveyor belts 
for elevating copper matte. We are also putting in 
| an elevator for elevating bullion. Itisa steel screw 
winding machine, run by belt. We are having two 
boilers made of Otis steel, each 5 feet diameter and 
14 feet long, with 42 tubes 4 inches diameter. We 
are putting in a Berryman feed water heater, and a 
Deane pump. Weare laying over 3,000 feet of water 
pipe some of it 10 inches diameter. All stop valves 
in water mains, as well as fire hydrants, will be the 
**Chapman ;”’ steam and water valves above ground 
will be the Jenkins Brothers’, most of them gates 
We shall use the * Eclipse’ friction clutch pulleys 
for driving most of the crushers, rolls, elevators, 
When the new plant is completed we will be 
using inthe whole works about one million gallons 


ete 


of water daily The works will have electric 
lights. 

The Portage Lake Foundry and Machine Works 
Houghton, Mich.], of which Messrs. Stephen E 


Cleaves & Son are proprietors and managers, are 
showing just now some marked signs of growth 
and prosperity. The twelve acres of lake front 
land belonging to Mr. and containing his 
shops and dwellings, have been fairly well covered 
with buildings heretofore, but more of the space is 


( leaves, 


soon to be occupied in that way. The machine shop 
addition, which was begun in June, com 
pleted, except the erection of the machinery. Its 
dimensions are 40 x 40 feet, while those of the shop 
as it stood cefore are 40 x 80 feet, making the com 
pleted building 40x 120 feet. The principal piece 
inthe machinery equipment, of the addition, is to 
be a lathe weighing twenty-eight tons, the largest 
inthe Upper Peninsula outside of the machine 
shop of the Calumet and Hecla Mining Company. 
It is being made by the Niles Tool Company. of 
Hamilton, Ohio, and will arrive in a short time. 
A strong stone foundation fora new foundry build 
62x 150 feet in size, has recently been laid 
foundry building used, — Houghtor 


is now 
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around the 
Vir 


now 
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Machinists’ Supplies and Iron. 


New York, Oct. 4, 1888. 

Tron—American Pig—The general condition 
the market is much the same as per our last report. 
The market rules quiet, consumers showing no dis- 
position to stock up beyond present requirements. 
We quote Standard Lehigh and North River brands 
$18.50 to $19 for No 1 X Foundry, No. 2 Foundry, 
$17 to $17.50, and Grey Forge $15.50 to $16.25. 
Scotch Pig—We quote Coltness, $22; Gartsherrie, 
$21; Summerlee, $22; Eglinton, $19.25 to $19.50; 
Dalmellington, $20.25 to $20.50: Clyde, $20.50, and 
Langloan, $20.50. 
Antimonv—Prices remain the same, with a mod- 
erate jobbing demand for Regulus. We quote 
Hallett’s 10c. and Cookson’s 12%e. to 12%ce. 
Tin—We quote for jobbing lots of Banca 24c.; 
Straits and Malacca. 235¢c. cash, and 2334c. 30 days; 
Biliton, 24c.; Australian, 235g¢c. cash, 2334c. 30 days. 


WANTED 


** Situation and Help"’ Advertisements cnly inserted 
under this head. Rate 30 cents a line for cach ineser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
ror (°e ensuing meel's j« 
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“ 


Ww yanted—Men to examine 8. S. planes ; see p. 11, 
Mech’! draftsman and designer, has had practical 
shop exp., wants position. Box 20, Am. MACHINIST. 
Wanted—Position Dby—man with 10 years’ experi- 
ence on motive power accounts, last part as chiet 
clerk ; best references. Box 24, AM. MACHINIST. 
Wanted—Travelers for New England and Middle 
States, to handle mechanical goods; liberal com- 
mission. Box 17, AMERICAN MACHINIST. 
Wanted—Work at machine pattern making by ex- 
perienced stove pattern maker, with some exp. on 
machine work; best ref. Pattern, Am. MACHINIST. 
Wanted—A mechanical draftsman of practical 
shopexperience. Avovly by letter, stating age and 
experience, to Box 28, AMERICAN MACHINIST. 
Wanted— Position as supt. or foreman of foundry 
by sober, reliable man; 28 years’ experience; best 
references. D. H., AMERICAN MAbuinist. 


Young man, theoretical education, with two 
years in mac hine shop, wants position, with pros- 
pect of advancement, in a_ good mannfacturing 
concern. Box 27, AMERICAN MACHINIST. 


A young man wants permanent employment as 
mechanical draftsman; is a machinist and college 
graduate, with 8 years’ exp. in m’f’g and designing 
of machinery ; best refs. P. M., Am. MACHINIST. 

A superintendent soon at liberty desires to re-en- 
gage: locomotive and heavy machine work, found- 
ry work, heating furnaces and forgings ; boilers and 


steam work. ©. M., care Am. MACHINIST. 
Wanted—Position by a practical mechanic of 
many years’ experience as foreman or sunt. with 


manufacturer of small work. Can handle large 
bodies of men. also construct and design automatic 
mach’ry; good refs. given. Box 30, Am. MACHINIST. 


A young mechanic who has had experience at 
tool making, brass, experimental, electrical, and 
general fine work. also as foreman, wants a post- 
tion as foreman in a mechanical establishment 
R. 8S. B., AMERICAN MACHINIST. 


Wanted—A foundry foreman, one who is skillful, 
energetic and ambitious, who understands both 
locomotive and lighter work,and who would be 
willing under favorable conditions to get ont the 
work at a price per pound. Address, with full 
record of experience, Box 522, Taunton, Mass. 

Superintendent Wanted—We can place a first- 
class man in correspondence with parties who want 
a superintendent for large foundry and machine 
shop; a fine position for a manc apable of swinging 
a large shop. Address with full particulars and 
references, Box 31, AMERICAN MACHINIST. 


Wanted—A superintendent for agricultural im- 
plement factory in Ontario, manufacturing bind- 
ers and mowers: must be a man of good executive 
ability. thoroughly conversant with tools and latest 
methods of doing work, and competent to direct 
men to the best advantage. Apply, stating age, and 
salary expected, to Box 29, AMERICAN MACHINIST. 





1. MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head ai 
85 cents per line, each insertion. 





Crescent steel tube scrapers are unquestionably 
the best. Crescent Mfg. Co., Cleveland, Ohio. 


Crescent boiler tube cutter, for setting new and 
removing old tubes. Crescent Mfg. Co., Cleveland,O. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
_ August C. Christensen, 24 State st., N. Y., consult- 
ing engineer for hydr. and pumping machinery, ete. 

Small metal goods made to order, die work, ete. 

G. Metal Works, 528 North 10th st., Phila., Pa. 

Correspondence solicited with parties having ma- 
chine or foundry specialties to build. Honesdale 
Iron Works, Honesdale, Pa. 


For Sale—One No. 1 Baker Blower, one each, 134 ' 
244" Merriman bolt cutters, all new and complete 
The McLagon Foundry Co., New Haven, Ct. 

Wanted.—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Hardware, light machinery and models in brass, 
iron or steel made to order in small or large quan 
tities. Catalogue of model supplies and tools free. 
Goodnow & Wightman, Boston, Mass. 

Wanted—New or second-hand planer, 24’' or 28” 
by 6’ or8’ ; must bein first-class condition and cheap ; 


of 


The Hampden Watch Co. 


Covering about one acre of ground, with Engine, 
Boiler, Shafting, 
pancy for light manufacturing. 
D. Rood, Prest, 


: EHRIC AN 


For Sale—Pump Business. The very best rotary 
pump on the market, or would associate additional 
capital for enlarging the business. This pump has 
a splendid record, first-class testimonials and solid 
patent. From $3,000 to $6,000 takes patterns, stock 
on hand, orders, tools and patent. Address Pump, 
care AMERICAN MACHINIST. 
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Dd Com binesthe bestele- 


a mets essential in a 
first-class Hammer. 
Has more good points, 
does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world. 


HEATING 
FORGES. 


With a manufactur- 
ing experience of over 
half a century, we 
» recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
coal or coke. Indis- 
Pat. Aug. 30, 1887. &> pensablein all shops t 

keep Bradley’s Cushioned Ham- 


BRADLEY&CO. mers and men fully employed 
SYRACUSE, N. Y. and reduces cost of production. 


THE HUSSEY RE-HEATER 


and STEAM PLANT IMPROVEMENT CO, 


BRADLEY’ S 









A. S. HATCH, President, 15 fortlandt 
it 
S. D. BREWER, Gen’! Man’g’r, NEW YORK 





Engineering, Steamfitting, oat Design- 
ing, Remodeling and Improving Steam 
Plants, Consulting experts in all mat- 


ters pertaining to the use of Steam and 
Heat, 


Iron Foundry of 7. Shriver & Go., 


333 E. 66th St., ¢ N. Y. City. 








Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


FACTORY TO LET, 


A new. six story, brick building, in Boston, 
covering nearly 10,000 sq. ft.; well lighted ; eleva- 
tors; steam heat and power. Will let it as a whole, 
or in parts. Apply to JOHN A. EASTON 36 
Temple Place, Boston, (over Bank.) 


FOR SALE! 


THE 








RACTORIES OF 


AT SPRINCFIELD, MASS., 


ete., ready for immediate occu- 


Address Chas. 





give full particulars and weight. Address C. B. C. 


"| dem Watch Co,, Canton, Ohio. 


Springfield, Mass., or Hamp- 





LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





M ACE TINIS 
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HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphi 
St. Louis, 


Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


rp TIE ce 
TROY ig pe 





SEND FOR CATALOGU! 





Engine Lathes, Turret Lathes, B. G. Chucking Lathes, Turnin ; 
Lathes for finishing [rregular Forms in Brass, Heavy Spinning Lathe, 
Automatic Drills for Hardware Mfrs., Shapers, Planers and othe 








Iron Working Tools. Address 
THE HENDEY MACHINE CoO., 
TORRINGTON, CONN. 
Try to he anion eee are in a small bath or still water. j 
DO N’ T i Hesitate to ask us for a copy of our ‘CONDENSED SUGGESTIONS FOR { 
STEEL WORKERS.” Its contents apply to any steel you use, and it ' 
js sent free of ¢ harge. a 


SEND FOR CIRCULAR CONTAINING INFORMATION ABOUT STEEL TO i 
MILLER, METCALF & PARKIN, } 


64 & 66 SO. CLINTON STREET, CRESCENT STEEL WORKS, 480 PEARL STREET. } 
CHICACO, ILLS. PITTSBURCH, PA. NEW YORK, N. Y.! 
j 














Senastian, May & Co.’s Improved Screw Cutting 


eF si75, py F007 AND POWER LATHES 


\ Se Drill Presses, Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. Lathes k. ! 
= = on trial. Catalogue mailed on application. es 


167 West Second Street, CINCINNATI, 0.2 


— SPECIALTIES, 8, 12, {4 and 18 inch aia. 


STEPHENS PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


r Stationary or Patent Swivel Bases. 
—_ INCOMPARABLE FOR STRENGTH, DURABILITY, 
FIRM HOLD AND QUICK WORK. 


Has improved Taper, Pipe and other attachments. 
in 2, 234, 344, 4%, 5%, and 614 inch width of jaw. 
Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


* 95 CHAMBERS ST., NEW YORK. 






Y¥ 





Made 





Worcester, Mass. 


W.C. YOUNG & CO., “ascii ss 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


Brideenon, Machine Tool Works, 


E. P. BULLARD, Prop. 





BRIDGEPORT, 


CONN. 





SAVE MONEY, 
BY BUYING YOUR 
STRAP SOIN TS 
™ ~GOOKE & CO., 


22 CORTLANDT STREET, NEW YORK. 
WRITE FOR PRICES, 


Mentioning American Machinist. 


ECONOMICAL STEAM matters 


A SPECIALTY, 


Pond Engineering Co. * 











SEND FOR 
PRICES, 


. Louts, 
hae 





Star” L Screw Cut- 

: Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 





eae ae 
bd Catalogue 
Free 
of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y 





Scroll Saws, 
Circular 
Saws,Lathes 
Mortisers. 














37 & 51 INCH BORING & TURNING MILLS, 











AMERICAN MACHINIST. 
GEO. 








WATER W ORKS PU MPIN 


95 & 97 LIBERTY ST., 111 FEDERAL ST., 
NEW YORK, 


ENGINES A SPECIALTY 


F. BLAKE MANF’G CO 


teeta evEgr’ VARIETY 
OF OF 


TANITE isesster si 


CRINDING MACHINES 
THE TANITE COMPANY, STROUDSBURG, MONROE CO., PA, 


FOR SALE, encines 


ENGINES. 
The Fishkill Landing 


Machine Co., 
located at Fishkill, on the H udson, N,. Y., 
offer to manufacturers and others desir ing a well 
built, economical and dur: rable engine, their improved 
CORLISS ENGINES They are endorsed by 
many reputable engineers “and persons using them. 
Address as above. 


MACHINE SHOPS 


For Circulars address 


EMERY WHEELS and 








Or Hh A. ROGERS, 19 John 8, N.Y, 








BOSTON, 





BETTS MACHINE COMP’Y;, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 
FOR USE IN 








MACHINE & RAILWAY SHOPS, 


Ocroser 20, 1888 


THE DEANE STEAM PUMP 60. 
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NIGHOLSON FILE CO., Providence, R. |. 


Manufacturers of FILES and RASPS. 
In Quantity, greater than 
In Quality, superior to 
In Variety, far ahead of 5 
In Reputation—No File sells so easily. 


THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRICATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 


any other Maker. 








-E 


i 


Pipe. 


GLE OR DOUBLE CONNECTION. 
: PRICE LIST.  _—_—- 
g | ere ee | 2 | 3 
D2 Price....... $10.00 | $12.00 | $15.00. 
Pr. ace 4 pt. $ pt. 2 pt. 





“NATHAN MANUFACTURING CO., 
92 & 94 LIBERTY STREET, NEW YORK, 


Send for Catalogue. SOLE MANUFACTURERS, 











Established in 1874, 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Pronounced by leading 
a= FF mechanics the best steel 
made for cutting and 


shearing tools and turning steel tires. Try it. Satisfaction guaranteed. 


HOWE, BROWN & CO., LIMITED, 


FORMERLY HUSSEY, HOWE 4& CO. 
PiITrTrsBvU RG HH, PYPwA. 


BRANCH OFFICES: /2 Cliff St., N.Y. 127 Oliver St., Boston. 171 La Salle St., Chicago. 


Fitchburg Machine Works. 


Manufacturers of 


METAL-WORKING MACHINES, 





For an Illustrated Catalogue and Price List 


of the FINEST LINE of 


VISE 





made in the United States, address 





ATHOL MACHINE CO., Man’frs, 
ATHOL, MASS., U.S. A. 


ROSE’S GREAT TREATISE ON 
STEAM ENGINES, 


RECENTLY PUBLISHED. 


Modern Steam Engines. |, 


An elementary treatise upon the Steam Engine, written 
in plain language, for use in the workshop as well asin the 
drawing office ; giving tull explanations of the construction 
of modern Steam E ngines, including diagrams showing 
their actual operation ; toge ther with complete but simple 
explanations of the operations of various Kinds of valves, 
valve motions, link motions, etc., thereby enabling the or- 
dinary engineer to clearly ‘understand the principles in- 
volved in their construction and use, and to thot out their 
movements upon the drawing board. 
E, Illustrated by 422 engravings. 
821 pages. 

Price $6.00, free of postage to any address in the world. 


BY THE SAME AUTHOR, 


Mechanical Drawing Self-Taught. Comprising 
Instructions in the Selection and Preparation of Draw- 
ing Instruments, Elementary Instruction in Practical 
Mechanical Drawing; together with Examples in Simple 
Geometry and E lementary Mechanism, including Screw 
Thread, Gear Wheels, Mechanical Motions, Engines and 
Boilers. By Joshua Rese. M.E. Illustrated by EY en- 
I ee ee 84.00 


The Complete Practical Machinist. Embracin 
Lathe Work, Vise Work, Drills and Drilling, Taps ant 
Dies, Hardening and Tempering, the Making and Use of 
Tools, Tool Grinding, Mar ing out Work, etc. By Joshua 


In Writing, Please Mention This Paper. 
Rose, M. Illustrated by 356 engravings. Fifteenth 
edition, thoroughly revised and in great part rewritten. 


JOHN WILEY & SON 15 ASTOR PL} fimo, 439 pages... ce nectsse cst eee $2.50 


3 NEW YORK, The Slide Valve Practically Explained. Em- 


bracing Simple and complete Practical Demonstrations 
——— PUBLISHERS OF of the Operation of each element ina Slide Valve Move- 


SCIENTIFIO AND INDUSTRIAL WORES. eens. By Joshua mene, St. E. Illustrated by 35 engrav- 


|S Reena bite eerie cei ine ance + Ml 81.00 
Send for Catalogues and Circulars.—Free by mail. 


OFFICE AND WORKS, 


13 to 21 MAIN STREET, 


Fitchburg, Mass. 





Send for Catalogue (E.) 


P.H.&F.M.ROOTS, 


Connersville, Indiana, 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





By Joshua Rose, M. 
In one volume, quarta, 





ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 


S. §. TOWNSEND, Gen. Agt.¥ 22 CORTLANDT ST., 
COOKE & 00., Selling Agts., NEW YORK. 





Steam Boilers. A Practical Treatise on Boiler Con- 
struction and Examination. For the use of Practical 
Boiler Makers, Boiler Users, and Inspectors ; and em- 





B ’ bracing in plain figures all the Calculations necessary in 
EAUDRY $ ene En ih lassifying Steam Boilers. By Joshua 
°) 72 us 

DUPLEX = heaal * wmenehens d Bd Bed caprernes. e a2 50 
ower Press we TMuetrated prea giving the full table of 
contents of all the above works, sent Sree to any one who 

COMBINING will apply 
PRESS, SHEARS Gee The above or any of our books sent by mail, free 
AND ) PUNCH. of postage, at the publication prices, to any address in 


the werld, 
te” Our new revised Descriptive Catalogue of Prac- 


BEAUDRY & CO. tical and Scientific Books, 84 pages, 8vo, and our Cata- 
PR | Ay F aan logue of Books on Steam and the Steam E ngine, Mechan- 
oe 8 ower | ics, Machinery, and Dynamical Engineering, and other 
Sole Manufacturers Catalogues, the whole coverina every branch of Science 
dues taleaaaeaen of applied 10 the Arts, sent free and free of postage to any 
y onein any part of the world who will furnish his address. 


HARD COAL HEAT- 
HENRY CAREY BAIRD & CO., 


wa 1 
= 













Oe coe y PRICES OF — ft ‘LeCount’s 's Light Steel Dog 


[ No, INCH. PRICE, | Be No. INCH. PRICE, 
ERS ee fe ee $1.10 | 
rf 2s Miceews .85 Small _ of 8—5.50 
eae So... 60 | 9.....23. 1.40 
tee” oa SUR epee oe 1.50 | 
S...BE..... 21 2 BY. 1.70 | 
ae. ae 85 12. © ceccv. weet 
,7 .. 1% 1.00 Full Set of 12—12.00 | 


©. W. ECOUNT, 


SOUTH NORWALK. CONN. 





THE M. T. DAVIDSON IMPROVED STEAM PUMP 
ee Davison Steam Pump Company. 


WENT? BEST PUMP “2iinic 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS, 


















Send for } New Catalogue. 


HALL STEAM PUMP CO. 
9{ Liberty St., New York. 


UILD & GARRISON, <:.-: 


Bullders of Steam Pumps, Vacuum Pumps, Vacuum Apparatus, Filter-press Pumps, 
Air Compressors, Condensers for Pans, Engines, Steam Pumps, Etc. 


WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
iquids by steam power, we wish to call 
your attention to the 


fem THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
More Efficient, Simple, Durable, and more Economical, § both as to running 
expenses and repairs, than any ot Steam Pump. 
Call or write for our new 96 page Illustrated gare Book containing Full Particulars, Reduced Net 
Prices, and hundreds of A-1 Testimonials, Mailed Free 


PULSOMETER STEAM PUMP CoO., (20 LIBERTY ST., N. Y¥. 


Boiler and 
Pump Combined. 








Kent Ave. and | 




















THE VOLKER & FELTHOUSEN MFG.CO. )\tanem 
MANUFACTURERS OF Factory 
aU FFALO DUFLEX Si Al HU leo Prices 
. AVDUY ‘ by 
A. Aller, New York; Walworth ( ey one Supply Co., Boston; 





Henry 1. Snell, Philadelphia; Thos. J. 
Kendall & Co., Toledo ; The George Worthisovos Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co.. 
Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa.; Jos. Baur, 
Manistee, Mi ch. ; Jas, Jenks, Detroit; Wickes Kros., East 8 naw; 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., Iwaukee; Joshua He ndy Machine ‘Works, 
San Franc isco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
Montgomery, Ala ; Bailey & Le bby, C harleston, §.C.: Pond Engineer- 
ing Co., St. Louis and Kansas City ; O. B, Goodwin, Norfolk, Va.; 
Columbias ou ly Co., C semoeD, O.; 0.8. Leeds & Co., Minneapolis: 


|] PATENTS tessa 
38 & 40 HAWLEY ST., 36 JOHN —y 


co. 
BOSTON, MASS. NEW YORK. 


cinnati: Shaw, 











‘|PARK MFG. 


MANUFACTURERS OF 


34 
Beach 
Street, 
Boston, 


Mass, 
The Park Injector, 


EJECTORS anv JET APPARATUS. 


ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WoRTHINGTON, 


NEW YORK, 
BOSTON PHILADELPHIA 
CHICAGO ST LOUIS SAN FRANCISCO 


TTT 


. = bin 


FEEO TO BO;MER 





No. | CRINDING MACHINE. 


Has 1 in. Arbor. Takes Emery or Corundum 
Wheels to 14” diameter. Is spec ially adapted to 
grinding tools and light work of similar character. 





OVERFLOW 





We Manufacture Grinding Machinery and Emery or 
Corundum Wheels for all classes of Work. 


DIAMOND TOOLS AND EMERY OR COR- 


UNDUM WHEEL DRESSERS 
FOR REMOVING GLAZE, AND SHAPING 
FACE OF WHEELS, AS REQUIRED. 


CATALOGUE ON APPLICATION 





THE 








BEST PLANE IN THE WORLD. 
Only Self-Setting Plane 


Made by The Gage Tool Co.. 








Vineland, 
N. J. 


yifeh order from Widdicomb Furniture Co. Grand Rapids 
Mich: “ Please ship us 6 more of your No. 2 Self-Setting 








ING FORGES. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 


Room 4, MASON B’DG, 
00 IESE SF.. 810 Walnut St., Philadelphia, Pa., U.S. A. 


Boston, Mass. 












Illustrated Catalogue. 


Sax thing Planes. As soon as wecommenced buying these 
Planes from you, about a year since, we found them almost 
indispensable, and our men like them very much.” 
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AMERICAN 


Boilers for Export, or for Use in 


Undeveloped Regions. 


Packed for Transportation on Mule back, in Cases weighing not over 275 Ibs. 
Easily erected. Self-contained. No brickwork required. 
No rivets, expanded joints, calked seams, or packing. 


HARRISON SAFETY BOILER WORKS, 


GERMANTOWN 


JUNCTION, 


PHILADELPHIA, PENNA. 





‘S’TE ANI’ 
A VALUABLE BOOK FOR EVERY STEAM USEF 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 


WATER-TUBE BOILERS, 


107 Hope St., Glasgow. 30 Cortlandt St., N.Y. 





Ce SLOANE STEAM GENERATOR, 


Saves 25 to 
gener cent. of 
uel. Makes 
50 per cent. 
more steam. 
Attached to old 
or new boilers in 
™ two days, without 
disturbing walls. 
Do not require 
For particulars 





any repairs. 


Seven years in use. 


G. W. SLOANE, 
53 GREENPOINT AVE., Brooklyn, N. Y. 


—WEBSTER’sS— 


“Vacuum” Feed-Water Heater and Purifer 


Operates Below Atmospheric Pressure. 
Converts l 

water to be 
purified into 
vapor and 
thence back 
into water, pre- 
venting any loss 
of heat units. 
Feeds purified 
water to boiler 
at temperature 
at or just 
below 

point of 
vapori - 
zation, prevent- 
ing scale, remoy- 
ing back press- 
ure, increasing 
power and 
steam, saving coal, 
water, labor and 
space. Can be placed 
in any position. either 


address, 
















AIR PIPE 






OVERFLOW 






near or at any distance 
from exhaust. 


Send for Descriptive Cir- 
cular. 


WARREN WEBSTER & CO., MFR’S. 


491 N. THIRD ST., PHILADELPHIA, PA. 
EAGLE 
ANVIL 
“$3 WORKS, 
Trenton, N. J. 


SEDIMENT BOG 
















The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars, 


The Eagle 
Anvil. —Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
lish anvil. 
Fully war- 
rantec and 
lower price, 


CT 








CLUTCHES 


For all Purposes. 





This System of Feed Water Heater is the Best 


AND THE 


LOWES 


is the simplest 


HEATER 


on the system. 


Has Straight Tubes 


Witn reliable provision 
for expansion, and will 


HEAT AND PURIFY 
THE WATER, 
EQUAL TO ANY 
With same Feet of Heat- 
ing Surface and 


Wear the Longest 


Send for description and 
Histories of _ Boilers and 
Feed Water Heaters, to 


BridgeportBoller Works, 


Bridgeport, Conn. 
Agents, THE POND ENGINEERING COMPANY, 
St. Louis and Kansas City, Mo. . 


Sm) THOS. H.DALLETT & 60. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills 
Light Drill Presses, 
Special Machinery. 


SEND FOR CATALOGUE. 


ELECTRIC PERFORATED 
tions BELTING ! 


Prevents 
AIR 


Cushions, 


Guaranteed 
for 


vv uan- DYNAMOS 
CHAS. A. SCHIEREN & CO., 


(MANUFACTURERS. ) 
CHIGAGO. PHILA. NEW YORK. BOSTON. 
DELAFIELD’S PAT. SAW CLAMP 


























PUAN R OA AA AAA ANAK AA 


With Saw for Cutting Metals. Saves all the broken hack: 
saw blades. In use over two years in all parts of the country. 
The new Clamps have the edges beveled that hold the saw. 
Free by mail for 50 cents. Extra blades, 1-2 in. wide, 7c. each, 
70c. per dozen ; 1 in, wide, Stubs, 35c. each, Free by mail. 


NOROTON MFC. WORKS, NOROTON, CONN. 


UNIVERSAL RADIAL’ 
~ RADIAL DRILLING MACHINES 


w= THREE DESIGNS, SIX SIZES. 
EMBODY ALL DESIRABLE FEATURES 


le PRICES$450 °°& UPWARD 
wot UNIVERSAL RADIAL DRL 


KEUFFEL & ESSER, NewYork. 


INDELIBLE DRAWING INKS. 


Black, Brown, Blue, Green, scariet, Carmine, Yellow. 


The bese ever produced, Have our Patent 
Ink Filler, which regulates zupply to pen ; 
prevents soiling outside of pen-blades ; is the 
only cleanly device for filling pens. Sample 
assortment, seven vials < above colors), 
mailed on receipt of 50 cents. 


























1888 CATALOQUE 


PATENT OILER 


FEED CUPS. 
, Government Regulation 
POP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 6O., 


211 Race Street, Philadelphia, Pa. 


CYLINDER SIGHT 


BRASS FOUNDERS AND 
FINISHERS, 


FREE ON APPLICATION. 








BAILEY’S PATENT COPP 


ER CAP FUSIBLE PLUG 


A Cheap Means for Preventing Accidents to Steam Bollers through Low Water. 


tion. 


Britain. 
sales, 
spec tors of Vessels at W ashington, I 


Over 150,000 sold 


filling all requirements. 
mechanics, 





Highly recommended by the chief Boiler Insurance Companies of Great 
n Europe since first introduced, with increasing 
Highly recommended also by the U. 


many other eminent expert engineers, as superior to any now in use, and 
Highly recommended also by anumber of master 


The fusible metal is kept from contact with the water, 
thereby avoiding the chemical and mechanical action, which would otherwi ise 
prevent it from melting. Capisreadily removable, ‘permitting free inspec- 






S. Board of Supervising In- p¥ 


». C.: by Prof. R. H. Thurston, and 


GEO. VAN WAGENEN, Sole American Licensee and Manufacturer. 


illustrated Pamphiets on Application. 


233 West Street, New York City, 


MACHINIST 


WUSTATT CHUCE OL, 


[ capacity 


CHUCKS. | 


| No. . ‘ 


cee 


OctoBEeR 20, 1888 


Formerly Oneida Steam Engine & Foundry Co, ONEIDA, 1, 


Manufacturers of all kinds o 


LATHE 4A&xD DRILL 


ae Westcott’s Patent. 


L ittle Giant Improved. 


| 


“Hews holds Oto 4% ine h. 

cr to & 
“ Oto & “ | 
. Oto 1 P 

o0ese + Ose. 3 s 





send for Catalogue. 





Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


Vault Elevators, &c., &eo. 
WATSON & STILLMAN, 


204-210 E.43d St., New York- 














Easily Used. 


Simplest, Cheapest, Best. 


Strong, Light, Quickly Adjusted 





THE PORTER BELT CLANP, 
Manufactured by THE HOGGSON & PETTIS MFG. CO. 
Established 1849, NEW HAVEN, CONN. 


CHAMPION SCROLL CHUCKS. 


In 5 sizes, for foot Lathes and all classes of light 
work. Adopted as standard and kept in stock by 
the largest firms making such machinery. For sale 
at all supply stores. Ask for our Champion Chuck. 


{1 THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN. 








A LENG, 
S”4 Fletcher SENY 


SMOOTH 
INSIDE & OUT. 


cr y 





TRADE MARK. 


THE HORTON LATHE eH 










Manufactured by 


THE E. HORTON & SON CO., 


Windsor Locks, Conn., U.S.A. 
Send for Illustrated Catalogue. 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 


Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 





Tool Grinder. 
SPRINGFIEL)) 
Glue & Emery 
Wheel Co. 


Emery Wheel 


5 & Styles & Sizes. 


Guaranteed 
Satisfactory, 


WRITE FoR Mass. 
Zl’s’d Circular. 
No. D n 2 
Patented Sept. on 2 
25, 1883. ca a 
. v + 
25% 
on 
> 
Ors 
Eye 
Ree 
-~ 
e 





WANTED TOOL AGENTS ‘sock 


and West of Penna, Send roc, for Post- 
3 = Free Outfit. 
JAMES, 98 Lake St., Chicago. 
“5 1. to bos H. RANDALL & Co.) 


SIMONDS ROLLING MACHINE CoO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


aS STEEL BALLS 


For Anti-Friction Bearings, of 
Best Cast Steel, Hardened, 
Ground and Burnished, from 
3-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled. 

SAMPLES AND PRICES ON APPLICATION, 








PRY DROP PRESS. 


NEW HAVEN 
CONN. | 


PECKS BEECHER & PECK, 
DROP FORGINGS s.:28 


BEECHER & PECK, NEW HAVEN CONN. 


MACHINE TOOLS. 


Special or General, any size, for the manufacture of 
Ordnance. Locomotive, Marine and Stationary Engines, 
Ships’ Boilers, &e., supplied to many leading Firms in thie 
United States of America. 


Asquith’s Patent Radial Drills 


Unequaled by any in the World, Send specification of : 
quirements. Large Stock of Tools ready for delivery. 








W. ASQUITH, HALIFAX, England. 





Write for Prices to 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY. 


8 sizes: 14”, 34” and 34”. 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE. 





Fit up your Boiler Shops, Bridge Works, 
Ship Yards, &c., with my ‘‘ NEW” Standard 


PUNCHES. 


They will save you time and money. 





ACHINER 


For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING v Se | 
RODS AND WIRE FOR DRAWING. 


For Machines or information, address 
the manufacturer, 


§. W. GOODYEAR, Wateraury, Ct. 








1, P. RICHARDS, PROVIDENCE, R.I.| | 


SEND FOR CATALOQUE. 


ven MACHINE SCREW CO. 







Manufacturers of Set, Cap 
Machine Screws, Studs, etc. 


a freind 


"einer § SCALES, 


| PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 
— 
































Universal and Plain Milling Machines, 
Cylinder Boring and Facing Machines, 
Universal Grinding Machines, 
Patent Link Grinding Machines, 


SPECIAL MACHINERY BUILT FOR ALL PURPOSES. 
PEORICK & AYER, 1025 HAMILTON ST., PHILADELPHIA, PA. 
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Ocroner 20, 1888 


WORSE TWIST DRILL AND MAG 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





solid and Shell Reamers, Beach's Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


AMERICAN MACHINIST 


HINE COMPANY, New Bedford, Mass. 





DRILLING MACHINES. 


ALL STYLES WITH 


Latest Designs and Improvements 
For cuts and prices address, 


BICKFORD DRILL 60., 


= Front & Pike Sts, Cincinnati, 0. 


CURTIS & & CURTIS, 
Successors to FORBES & CURTIS, 
66 JOHN ST., Bridgeport Ct., U.S.A. 


MANUFACTURERS or 


The Forbes Pat. Die Stock, 
Pipe nag om Korte Threading 
ne, etc. 
portable cutting and thread- 
oO pene with which one man 
can with ease thread pipe up to six 
inch diam. No vise is required. 


Send for Illustrated Catalozue. 


PARIS UNIVERSAL EXPOSITION 


Of 1889, 
OFFICE OF THE U. S. COMMISSION, 
35 WALL STREET, NEW YORK. 


A}! persons, firms or corporations who desire to make 
exhibits at the above named Exposition are hereby 
potit ied that information and blanks for applications for 
space will be furnished by the undersigned upon applica- 
t ap at the above Whoa 

b. KLIN, Com'r. General. 
SOMERVILLE P. TUCK, Ase’t. Com’r. General. 


BALDWINSVILLE 
CENTRIFUGAL PUMP WORKS. 
IRVIN VAN WIE, Proprietor, 

SYRACUSE, N. Y. 
VERTICAL, 


Horizontal & Suction Pumps. 


Ce. 100 to 40,000 gals. per minute. 
Sand Pumping Outfits a Specialty 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey | Street, New York. 
Our Wheels for Machine Shop 


Work and Tool Grinding 
Superior to all others. 


Send for Catalogue just published. 
Chicago Office, 41 South Canal ‘Stu Chicago, Ill 


Reliance Safety Water Columns. 


4n@ These are the cheapest appliances for 
the purpose on the market, and their 
equal is not offered at any price. 


For sale by dealers generally. For Il- 
lustrated Price List address 


RELIANCE GAUGE CO., 


27 EUCLID AVE., CLEVELAND 0, 






































T Secured for inventors. Terms 
moderate. Information free. 
ACKER & MORSELL, P. O. Box 707, Washington, D. C, 





“INDIA: 


SILVER LEAD 


FOR SMOOTH CASTINGS. 
COAT THE SURFACE OF MOULDS anp GATES, 
JOSEPH DIXON CRUCIBLE CO., — 
Manufacturers Pencils & Graphite Specialties, 
l JERSEY CITY, N. J. 


\ 











Naval Size 10x4x 
~ 4 ra pecbanios al. Constructors; 14gin. Com 
Eee Blectrical. Architects. | plete pocket 
oats Mining Builders. book. All 
toa ‘draulic, | Mechanics. | practical prob: 

The Heatin y Assayers. lems solved at 

- hb Sg el Chemists. | sight. Mailed 

-—~ Milit y- Scientists. on receipt of 
ary. | Students. 75 cents. 

R. 0, SMITH, No. 1 Broadway, N. Y. 





“Eclipse’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, inex- 
pensive, simple tn construc- 
tion, Cutsand screws pipes 
\, to 2-inch. Easily carried 

bout 
“ECLIPSE” Nos. 2 and 3 
These are powerful and most 
eficient 
machines 
Sor cutting 
large 
with which one man can 





ES, 
ycut off and thre ado inch pipe 


2 Cuts and Scre ws 2% to gin 
Le > »l, tobin 
1 pay you to write us Sor 


Ni 
ticulars 
PANCOAST & MAULE, 
Philadelphia 
hi 


n this paper.) 
ba We also butld Power Machines. 








STN aN MOEN COG 








COMPLETE STEAM PuMP 
ONLY SEVEN DOLLARS 


DEMAND THIS\ PUMP 
OF YOUR 


DEALER 


OR WRITE 
TO US FOR PRICES. 


Van DuZeEN’S PATENT 


IW/N\ 1010744) no GME ane 


CGR MAR esa 








F. E. REED, 
Worcester, Mass. 





fb MCttS Lathes, Hand Lathes, Foot Lathes, Jpright pais 
and Milling Machines. Agents, MANNIN » MAXWELL 
& MOORE, 111 LIBERTY STREET, NEW YORK. 









P. BLAISDELL & CO. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








NEW HAVEN MANFG. CO. 


NEW HAVEN, CONN. 


IRON-WORKING . MACHIVERY, 


Planers, Shapers, Drills, Slotters, Etc. 













DRILL PRESSES. 
BICYCLES. 
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D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 
TAPPING MACHINES, 
For Steam Fitting, also 


~ yw" Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. WY. 


SEND FOR CIRCULAR. 








MONTGOMERY & CO., 


105 FULTON ST., NEW YORK, 


TOOLS, SUPPLIES aNo MACHINERY 


FOR ALL BRANCHES OF THE MECHANICAL TRADES. 


Illustrated Catalogue (300 pages) mailed on receipt of 
Fourteen Cents. 





BORING AND TURNING MILLS. = 


LATHES PLANERS DRILL PRESSES 





160 WILLIAM ST., NEW YORK. 




















F.P. MICHEL ROCHESTER N.Y. 
ici oa Maa eo 
\.nal Toate baata —— 
L. S. STARRETT, 
3 Manufacturer of 
-|FINE TOOLS, 
E ATHOL, MASS. 























SEND FOR FULL LIST. 


talus! Aululusul huhu! LPludul tullusthal 





ula 


valu l la sdutad 








L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working Machinery. 


Improved Iron 
Planers a spe- 
cialty. Feed, pat- 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov. 2, 1886, 


140 Union St., 






re & COMPANY 


MANUFACTURERS OF 


GAGE MACHINE WORKS, 
Waterford, N.Y. 


Manuf’r’: s of 


FOX, TURRET 
SpeedLathes 


AND 


Brass Finishers’ 


TOOLS. 

















Machinists’ Jools, 
AND 
Patent Friction Pulleys, 


Water St., Cornet Ledge, 
WORCESTER, 














ST BLOWERS, EXWAUSTERS,- 
HEATING FURNACES. 
HAND BLOWERS, cosa DRILLS. 


} 
7/7 








MACHINE TOOLS. 


» 26’, 32”, 36”, 42” and 56” Planers. 
17’, 20" and 27” Lathes. 
CATALOGUE, PHOTOS AND PRICES UPON APPLICATION. 


THE G. A. GRAY 60, 


477-479-481 Sycamore St. 


These tools can now be seen 
at the Cincinnati Centen- 
nial Exposition, which 
closes October 27th. 











QUICK ACTION VISES. 


U. BAIRD MACHINERY CoO. 


Pittsburgh, Pa. 


















PAT'D JUNE 14 1887 


Pattern Makers’ Tools. Boiler Makers’ Tools. 
STURTEVANT BLOWERS AND EXHAUST FANS. 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 
BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 
bandy in ad- 
justment. 


‘MACHINISTS’ TOOLS AND SUPPLIES. 
CLUTCH PULLEYS AND 

FRICTION North Adams, Mass. 
Quick and 
ean 


for work on 


clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 


CAMPBELL PRINTING PRESS AND MFC. CO. 
325 DEARBORN ST., CHICAGO. 


cy SHAPING MAGHINES 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 





THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de- 
livering water to the boil- 
er at 210° Fahrenheit. 
100,000 Horse Power 
sold. Prices Low. Sat- 

isfaction universal. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 


eR nn “ ous S — a, Chas. A. Strelinger & Co,,%9 Detroit, Mich. 


IT Is NOW "TIME 


to order steam fittings, and in doing so, remember that our 
specialties have an established reputation for 
reliability and good workmanship. 




















Worcester, a4 








B3¢ w-c9. ST OF pe STEEL SPRINGS. NENYORKCITY 











MASON REGULATOR CoO., BOSTON. 
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WILLIAM SELLERS & Cco., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 


Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY 





Hamilton, 


OHIO. 


TH Livi AUSTATENG 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


3 ALSO 
Power Cushioned Hammer. 





Send for New Catalogue 





77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 

| 512 ARCH ST. PHILADELPHIA PA.U.S.A. 

| ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNIT&D- STATES AND OWNERS 


L heophordnonge OF THEY “S PaTENTS. 








Tue Beckett Founpry & Macuine Co. 
8S. A. Beckett, President. ARLINGTON, WN. J. F. A. CHAPMAN, Sec. and Treas. 
Successors to THE BECKETT & McDOWELL Rf&FC. CO. 

IRON FOUNDERS AND MACHINISTS 
MANUFACTURERS OF STEAM ENGINES AND GENERAL MACHINERY. SPECIALTIES : ORE-CRUSHING 
MACHINERY, STAMP MILLS AND MINING HOISTS. 

Having Extensive Foundry Capacity, we are prepared to contract for 

regular supply of Machinery Castings. 


PURE CARBON BRONZE. 


Heavy Journal Bearings our Specialty. 
Specially adapted for use on Steam Engines, 
Heavy Machinery, Locomotives, &c. 


Look for brand, “ Pure Carbon Bronze.” 


CARBON BRONZE CO., 


SOLE MANUFACTURERS, 
88 WATER STREET, PITTSBURGH, PA. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 


GREAT ECONOMY OVER COAL. SCALING AVOIDED. 


Wear of DIES lessened, and better work produced, 
Insurance not increased. No ASHES or CLINK 
Continuous fire the whole p Rin Correspondence volicited. 


AERATED FUEL CO., - Springfield, Mass. 


J. H. BULLARD, Gen’l Manager, 
=| ALDEN SPEARE’S SONS & CO., Boston, Mass. 

| Agents for Eastern part of New England. 
HARRIS .& COWDERY, Ashtabula, Ohio, Agents for Ohio. 

















BUILDERS OF 


FOR 
RAILROAD SHOPS, 


STEAM FORGES, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


BEMENT, MILES & 60. 


Sencha PA. 


METAL-WORKING MACHINE TOOLS, 


LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
SHIP YARDS, 








Stationary Oilers. 


RICE AUTOMATIC CUT- OFF ENGINE. 


Self-Contained. Sensitive Govern: 


Balanced Valve. High Speed. 


Best Econom 
Gold Medal Cincinnatt Exposition, 1884, 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Ye 









Atm Mi ACHINERY 


CLEVELAND, OHIO. 
Manufacturers of ‘* ACME” 


Single & Double Automatic Boltcutters, 

Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 

Y Agents, Manning, Maxwell & Moore, New York. 


Co. 








Pat. Dec. 5, 
Pat. Dec 4 
Pat. Aug. 25 
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FOR IMMEDIATE DELIVERY. 


No. 3 BRAINARD MILLING MACHINE, Complete. 
No. 3 DALLETT PORTABLE DRILL, 
One 24"x24"x6' WHITCOMB PLANE, 


TALLMAN & McFADDEN, 
Market Street, ce ents Pa. 





THE 





28) Z) NNT olVe 


pulleys and other hard places. 


S TRADE MARK 





Section of Conper. -Wire-Sewed Light Double pete specially 7 tested ¥2 to use on cone 

r Manufactured by th ePAG 

At ; N. H. Also manufacturers of Staple and Special Goodar “of Leather Belting, the 
eecuLs® ‘(PATNA BRAND’? Lacing, and the “HERCULES” Lacing. Send for Catalogue No. 2 


.» Concord, 





PATENT UNIVERSAL SCREW-CUTTING CENTEK 


y. wv & co., TWIST DRILL GAUGE, 


Fine Machinists’ Tools—-E. Boston, Mass—sSend for Circular, 


© Adjustable Clamping Blocks. 


A simple device used to fill under 
clamps, when clamping work to vari- 
ous machines. Does away with lumber 
yards, scrap piles and confusion about 
your shops. Send for descriptive cir- 
culars and prices. 


ri ENERGY M’F’G CO., 
1115 & 1123S, 15th STREET, - PHILA., PA. 


WOOD- WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and ‘Cabinet 
Factories, Cabinet woke 
and General Wood-Work 
ing. Send Stamp for l- 
lustrated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 
Fitchburg, Mass 


HARLES Mu ‘eS 
ENGRAVER on WOOD\ 
BS ANN ST # NEw YorxE: 


















something New! The most use/ul 

One, two, three, and D patented improy 
four spindle drills for ment indrill presses 
light work. R for years is applic. 














driven 
with single, endless 
belts. Large driving 
pulleys, tightenerand 
Vorlabie speeds pro- 
vided. 


Spindles 


Buy the latest and 
Dwight t Slate Machine Cy, 


best. Special ma- 
HARTFORD, CONN. 


chinery to order. 
WILLIAM BARKER & Cd. 


i Over 1,000 in use 
L Catalogue of fine 
tools free. 
Manufacturers of 
Iron and Brass 








Working 
sooo Wy MACHINERY 
> 140 &142 E. Sixth St., 
clrculars and Near Culvert, 


prices. 


CINCINNATI. 0. 





SEND FOR PHOTO OF OUR NEW AND IMPROVED 


17 inch ENGINE LATHE:,, 
COMPOUND REST AND TAPER ATTACHMENT. 
HIGHEST GRADE OF WORKMANSHIP, 


THE MULLER MACHINE TOOL Co., 
8TH and EVANS STREETS, CINCINNATI, OHIO. 


HUGO BILGRAM, 










SHEPARD’S NEW $60 










19 
S SCREW-CurTiNG Foor LATHE. 440 N, 12th St., Phila. Pa. 
a Foot and P’ wer Lath Drill I Meher of all kinds of 

a ‘00! ower Lathes, Drill Press- 

2 ‘8, Scroll-as Attachments, Chucks, 
3 ee ie ee MACHINERY. 
« ete, Special facilities for Accurate 
= Lathes ontrial. Lathes on payment. Work. 

a Send for catalogue of Outfits 
s for Amateurs or Artisans. 


Bevel Gears cut theoret 


, - sally Correct. 
Address H.L. SHEPARD, Agent, 134 E.Second St., Cincinnati, 0. toally Cowves 


OSGOOD DREDGE 00., - ALBANY, N. Y. 
RALPE RB. OSGOOD, Pres. JAMES H. BLESSING, Vice-Pres. 
JOHN E. BOWE, Secretary and Treasurer. 


Manutac HIN rs of 
REDCES, D'te HIN ERRICKS, 
Excavators, MACHINES, Etc., Etc. 











OPEN SIDE 


IRON PLANERS 
FOR QUICK DELIVERY. 


1 30’x25''x 6 ft. Size‘ 

1 30x25''x 8 ft. Size “Gg i 

1 30’'x25"' (x10 ft. Size “om 

1 36’'x30'"’x 8ft. Size **D.” 

1 36''x30'’x10 ft. Size“ D.” 

1 48''x36''x10 ft. Size “* B.” 

1 48''x36''x14 ft. Size “KE.” 

1 48'x48'’x12 ft. Size “‘ E. 1.” 
1 48"’x48"'x14 ft. Size “KE. 1.” 


WRITE FOR PRICES, PHOTOTYPES, Ete. 


Detrick & Harvey, 


BALTIMORE, MD. 





Exhaust Tumbling Barrels. 


Henderson Bros, 


MANUFACTURERS, 





SEND FOR CIRCULAR. 


The RIGHARDS ®, OIL ENGINE. 


Stageed i 4 spares 
ry ed “NO BOILER. 
NO STEAM. 
NO DANGER. 


Fuel, Crude 
Petroleum or 
Kerosene. 
















Cheaper than 
all others. 


BINGHAMTON HYDRAULIC POWER CO. 
BINCHAMTYON, N. Y., U. S. Ac, 


SOLE MANUFACTURERS. 





NO DUST OR DIRT. 
SHIPMAN 


Automatic Steam Engine, 


1, 2, 4,6, &12 H. 
For Farmers, P dtc w f’rs, 
pumping water, sawing wood, 
makin 
Launches. 
logue free. 
Ve per. 


Illustrated Cata 
Mention this pa 











COMBINATION DREDGE. 





SHIPMAN ENGINE £0., 


Pearl St., 








ice cream, and for 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


KORTING GAS 
ENGINE. 


1 to 400 Horse Power. 


The Kortin; 
Gas Engine 
is placed upon 
its merits and 
under full guar 
antee to ever) 
purchaser. 
OVER 125 IN Us! 

IN N. Y¥. CITY. 


CATALOQUESo: 
APPLICATION. 


. KORTING GA 
ENGINED, 


LIMITED. 
429, 431 & 433 Greenwich Street, 


Cor. Laight Street, NEW YORK CITY. 
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AMERICAN 
NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
«= in Steam Consumption and superior regulation guar 

<= anteed. Self-contained Automatic Cut-off Engine 
12 to 100 H.P. for driving Dynamo Machines @ specialty 
Illustrated Circulars, with various data as to practica! 
Steam Engine Construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
301 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, II. 
$A LES AGENTS : ow ¥ “SIMPSON, 18 CORTLANDT STREBT, N. Y. { ROBINSON & CARY, St, Paul, Minn, 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Scle Licensees and Manufacturers for New Jorsey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 
- 


BLESSING’S PUMP GOVERNOR. 


For use in returning the water-of condensation to 
steam boilers under circumstances which make the 
employment of the steam trap undesirable, as where 
the ag in heating systems is greatly reduced be- 
low boiler pressure, or where sufficient be sad room is 
lacking. Is used in connection with a steam pump, 
80 controlling the action of the pump that its piston 
speed is at all times exactly proportionate to the vary- 
ing quantity of water t. be returned. Nostuffing boxes 
are used in its construction, and friction is reduced 
toa minimum. Can be adapte d to suit a wide range 
of conditions. 

Send for circular of Blessing’s Albany Steam 
Tra Blessing’s Water Circulator and 
Pur fier, and Blessing’s Renewable-Seat 
Stop and Check Valves, 


ALBANY STEAM TRAP CO., Albany, N. Y. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & &0., 


ae 33d and Walnut Sts., Branch Office, 130 Washington St., 
PHILADELPHIA. CHICAGO. 


OVER 25,000 ) ENGINES IN USE. 


= GUARANTEED per'centTess Gas than ANY doing the same work. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, 
required, Economy of Fuel, Perfection of Regulation. 
& CO., 


CHARLES R. VINCENT 
15 CORTLANDT STREET. 


NEW YORK SELLING OFFICE, 
ANDREW GRAY, Pres. 
































Limited Feet in Space 





W. H. Hollis, Treas. E. P. MONROE, Gen’l Manager. 


i . METALLIC PACKING CO., 


Philadelphia, Pa. 
OFFICE, 133 S. 4th St. WORKS, 435 N. Broad St. 


20,000 Packings in use on Locomotives, Stationary 
and Marine Engines, 


THE PORTER-HAMILTON, 











THE 
BROWNELL 
ANTI-FRICTION 


Step or Thrust Bearing 


FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 


G. L. BROWNELL, 
WORCESTER, MASS. 


Correspondence Solicited. 


VACHINERY ON HAND | 





' The Best esis ta America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


Meleafe Standard Engines 


Single-acting, Self adjusting, Self 
lubricating, Noiseless, Automatic and 
Throttling. Especially adapted for 
continuous runs and direct connec 
tions to high speed machinery. Are 
well balanced, economical and com 




















“3 Built in sizes from 1 1-2 to 50 
aH. P. 
| lal Fa 
16 Planer. Bridgeport, new. ihe METCALFE, Patentee & M’f’r, 
9s “+ band 6 ft. Rowell, new, Quincy, Franklin Co., Penna. 
24 x6 ft. nes -0W 
a x8it. each Atherton, Powell & H. & P. ner SBUD FOR CIRCUUAR 
xl2ft, bid Niles ° 
l4ft. Enterprise, cheap. ” 
l a ) 1-2 ft. FE ngine Seine’ S. M. & Uo new. TWENTY YEARS WITH THE INDICATOR.” 
12 in.x6 fit. é Young, new. 2 vols., $8.00. By THos. PRAY, JR.. 
Minneae z Rlaiadet andC.&M.E. Six thousand sold. J. W ttey" ‘s 
14 in-x7 fe, “ ~O gag Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P.O 
14 in.x6 ft * Gap Bede 8. M. & Co., Box 2728, Boston, Mass. 
x6 and & ft. Porte : 
x6 ands ft iad Blaisde ll, new 


BAKER’S COMMON 


in. x6-8-10 & 12 ft, Bridgeport, 





x8-10-12 ft. Different Makes, 
x3-10-14ft. Ditferent Makes, 
any length Be “4 ” Bridgeport, “ SENSE OIL Fl LTER. 
2 ft Niles, heavy, good. Is the most Simple, Neat, 
10-12 & 141-2 Bridgeport, new. Ornamental, Effective, 
‘h Han : Wright, new. Complete and Convenient 
148 3 Ames OIL FILTER in the Mar- 
Drill Davis, ‘ ket. The whole operation 
25 28 inch Drills Blaisde ll, is visible, and any ordinary 
28 32 inch C ae man can Operate it success= 
(rm Universal Radial Drill, , es fully. It will pay for itself the 
wo bee ¢° w Mechine, — Davis & t a “a first year, if a little pains is taken 
No 9 “ to catch the waste oil from your 
Brown & Sharpe. 
\ and 3 Universal Miller, Brown & Sharpe, “ Engine, Dynamo, Shafting, ete. 
1-2 and 6 Plain ‘ “ etc. Manufactured and for sale 
1 Universal Grinder, “4 a i by CHAS, F, BAKER, 
s Surface Grinder, Al, 223 Third Ave., S, E., Minneapolis, Minn, 
Cold Rolled Shafting in Stock, Send 





for list. Write for what is wanted. 


E. P. BULLARD, 


: COLLEGE PLACE & 72 WARREN ST., 


FRICTION CLUTCH PULLEYS, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
BELT POWER. 


| THE D. FRISBIE COMPANY, 





MACHINIST 




















Gruss 


STEAM | ENGINES 
FuL.vAnie™ 


CONTRACTS TAKE 













Les 


KS 


LP ISSa& 
< oR Fic INES 
iAtrate 

condensingnt Gap SnPoxy 

TUBULAR BOILERS 

» GEO-A-BARNARD 


"AGENT + 


am, 





Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING — COMPOUND. 


40 TO1 1,000 H.P. 
Send for r Circulars. 
Ere HAMPSON & CO., 


36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 


JOHN ry METZCER, 
69S. Clinton St., Chicago, 
WESTERN ACEN 








FRICK COMPANY, Builders, 


WAYNESBORO, PA. 


: A GENUINE “CORLISS.” 





OBERT \{/ HI 


‘uF “\S: OF MpROVED 


con’ gs SNES v 


STATIONARY BOILERS, | 


GENERAL MACHINERY, j 
iRON AND BRASS CASTINGS 


NEW YORKOFFICE 

Room 6, : 

COAL AND IRON EXCHANGE, = 
Cor.CorTLANDT & CHURCH ST. 


WBUR 
Ory. “% 












JOHN Me LARE N, 


ee AAD 90 
Engines, 


AIR 
Compressors 


and 


BOLLERS. 













STEARNS M’F’G COMPANY, 


ERIE, PA. 
ENGINES from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user, Send for Catalogues, 


SAW MILLS and GENERAL MACHINERY. 
Works at Erie, Pa, 
New York Store, 46 Cortlandt Street, 


BARNHURST & DURLIN, Managers. 


Almond Drill Chuck, 


: Sold at all Machinists’ 
(| Supply Stores. 


T. R. ALMOND, 


88 & 85 Washington St. 











NEW YORK, 114 Liberty Street, - New York, 





Brook yn, N. Y. 





American Standard qange & Tool Works, Wilmington, Del. 


Makers of Implements for Standard Measurements. 


Over 
35,000 
in 


Use. Flat Bar Gauge. 





JAS. A. TAYLOR & CO. 


ILL, CLARKE & Co. 


156 Otiver Street, Boston, Mass, 


Crescent Gauge. 








NOW READY, 


ILLUSTRATING 


MACHINERY 


For Working and Cutting tron, 
Brass, and Steel, 


OUR 1888 


Caiatoque 


Contains 420 Pages, over 200 fine Wood 
Cuts, nearly all new and made 
specially for this book. 


Price, each, $5.00. 


(Copies will be sent, without expense, to 
all our customers, also to owners of 
machine shops, and intending pur- 
chasers, Who may apply for them.) 


ILL, CLARKE & Co. 


156 Ouiver Street, Boston, Mass, 
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BROWN & SHARPE MANUFACTURING CO., 


PROVIDENCE, R.1., U.S. A. 
FINE MACHINERY, TOOLS OF PRECISION. 


ei 









INVOLUTE GEAR CUTTER. SIDE MILLING CUTTER. FORMED CUTTER. 


Coincident with the rapid and wide extension of the use of Milling Machines, has come an increased demand for Milling 
Cutters. Without good cutters, the efficiency of Milling Machines is much abridged. 

In extending the product of its Milling Department, the BkRown & SHARPE M’F’G Co. has made many new varieties of 
Milling Cutters, and in order t> supply the wants of customers, has found it necessary to greatly increase the number 
carried in stock. The INVOLUTE GEAR CUTTERS in stock are from 3 to 48 pitch, 8 cutters to each pitch. The Epicycloidal 
are from 2 to 10 ee 24 to each pitch. The curves of gear cutters are obtained by machinery. SIDE MILLING CUTTERS, 
from 3 1-2 in. to 8 in. diameter, are carried in stock. On work having parallel surfaces, these cutters may be used in pairs. 
FORMED CUTTERS, for cutting various outlines, are made to order. These. as also the Gear Cutters, can be sharpened 
without changing their original form—a feature appreciated by those producing work in duplicate. by make 
large numbers, with expensive special tools, much greater accuracy aa been attained than can be reached by the usual 
methods of manufacture. Users of cutters will generally find it more economical and satisfactory to purchase from 
experienced makers, rather than to attempt to manufacture forthemselves. Catalogues mailed on application, All kinds 
of cutters made to order. 


Western Agent, S. A. SMITH, 23 South Canal Street, Chicago, Ill. 


DRIVING WHEEL LATHES. 


R. R. AND LOCOMOTIVE SHOP EQUIPMENTS. 





cutters in 
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| IL NEW YORK, 96 Liberty St. 
| | PHILADELPHIA, 705 Arch St. 


| CHICAGO, 96 Lake St. 


ES TOOL WORKS, 


HAMILTON, OHIO. 









_THE YALE 8 TOWNE MFGCO. 


: _ STAMFORD CONN. — 
_ NEW YORK. CHICAGO, PHILA. BOSTON. = 


The Original Unvulcanized Packing 
CALLED THE STANDARD@ aii Sulsers'arecomparsa 


Accept no packing as JENKINS PACKING unless 
stamped with our ‘“‘ Trade Mark.”’ 
21 NORTH FIFTH ST., PHILA 


 scuxtns anos {Ree 
SHAPERS, ENGINE LATHES AND DRILLS. 


LODGE, DAVIS & C0., CINCINNATI, OHIO. 


» inch Upright Drills. 25 inch Back Geared, 








, INS ~ PAG), 
, i: STANDARD: ‘ y 


* .DE "MARK 


71 JOHN STREET, N. Y 
105 MILK STREET, BOSTON. 














anc 
28, 32 and 40 inch Power Feed Drills. 


WRITE FOR PRICES, 
IT WILL PAY YOU. 





: 


~~ — 
15-Inch Crank Shaper. 


SHAPERS, 


8”. 10”, 15”, 20”, 26”, 32” Stroke. 
ENGINE LATHES, 17”, 19, 21", 24”, 27”. 


(a8 LARGE DISPLAY MACHINE TOOLS AT CINCINNATI CENTENNIAL EXPOSITION. 
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oF GOULD & EBERHARDT 


NEWARK, N. J. 
Eberhardt’s Patent 


AUTOMATIC 
GEAR CUTTER. 


18in. 2in. 386in. 50in 
60in. 84in. Sizes, 


"I$ 911099 171 


097? NIAYV9' 


“Experts pronounced ii 
the best.” \ 


TNIHOVW SNITIIN’ Fry Ox wax 





MACHINIST 


THE PRATT & 
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WHITNEY CO, 





J 


HARTFORD, CONN., 
Have reduced the Seiling Prices 


i Machine Screw Taps & Combination Lathe Chucks 


Send Specifications and ask for Terms. 


WESTERN BRANCEI: 


100 W. Washington St., Chicago, Ills, 





THE BILLINGS AND SPENCER CO., HARTFORD, CT., U. 5. A 





SIN MMMM, 
\ pl | 
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MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 


ATCHET DRILL 


For Morse Taper Shank Drills, 
Packer Ratchet Drills, 
Packer Boiler Ratchet Drills. 
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Packer Auger Ratchet Drills, 


DROP FORGINGS 


OF EVERY DESCRIPTION. 
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Manufacturer of ENGINE LATHES 
from 16 to 48 in. swing. Cuts,Photographs 
Lowell, Mass., U.S. A. 


and Prices turnished on application. 
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GEO. W. FIFIELD, 





Gear Wheels and Gear Catting.—I make g to 
order, or cut teeth on g blanks sent to me. Ofall kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine g or 
cheap g._ Small cast g. Ready made brass g by mail at low 
prices. Bevel g with perfect planed teeth. Hand Book on 
- Facilities complete. Terms reasonable. Send for cat. 
GEo. B. GRANT, 66 Beverly St., Boston, Massa. 


KEY-SEATING 
MACHINES, 


and 20-in, Drills 


A SPECIALTY. 


Our Key-Seating Machine 
will save enough jn 60 days 
use to pay first cost, no 
shop can afford to do with- 
a We pave now 
rea ‘or prompt pment 

th Key Beating Machines 
and 20-in. Drills. ft 
Photo, and 


W. P. DAVIS, 
NORTH BLOOMITELD. W, Y 





Send for 





REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide; a foundry 
250 long by 90’ wide; also commodious building 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men; fire- 
proof two story pattern storage; blacksmith shop; 
engine and boiler houses. These buildings are (e- 
tached from the machine shop and foundry. Th: 
is an elevated railroad for the convenient distri! 
tion of raw materials, and a railroad runnin 
through the machine shop forshipping. The who! 
plant is seppmed with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhe 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of castings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
NEW SHOPS, Plainfield, N. J. 








J. M. ALLEN, Presmenr. 
W. B. FRANKLIN, Vice-Presmenr. 


J. B. Puorrox, Sroreriary. 





NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. GRAY Co., 
477-481 SYCAMORE ST., CINCINNATI, 0, 
See advertisement, page 13, 








TEEL 


CASTINGS. 


PRATT & LETCHWORTH, 
PROPRIETORS 
Buffalo Steel Foundry, 
BUFFALO, N. ¥. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, 
STILES & PARKER PRESS CO. 


DROP FORGINGS, 
—ETC.— 


DROP HAMMERS. 


MIDDLETOWN, CONN. 


Branch Office and Factory 203, 205 and 207 CENTRE STREET, NEW YORE. 















Gl v.m.caRPENTER & 


PAWTUCKET.R.I. 





Manufacturer 
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Tosi DIE 



































